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I'HEFACE. 



I Bkvt attempted, in this work, to give an abstract (neces- 
Barily extremely coudeused, but I hope accurate) of the verj- 
nuiueioua observations on the ' Ifrine of Man' wbit-h have 
been made of late years. It flecmed to be very desirable to 
compress, if possible, iiito some narrow compass the records 
of researches of great interest, but yet so elaborate in their 
lb, and so scattered in different publications, as to be 
t inaccessible to men engaged in active professional work. 
•Td anything like a full account I cannot lay claim, but I 
hope I have succeeded in presenting a readable book for those 
who wish merely to know the latest observations on this sub- 
ject, and in furnishing to those engaged in similar original 
inquiries some assistance in the way of references. I have 
given the references carefully, not from display or pedantry, 
but because I am quite convinced that, in the present state of 
this difficult inquiry, every statement should be easily traced to 
its author, so as, if necessary, to be properly verified. 

The title of the book expresses its exact nature ; it is a mere 
enumeration of the alterations in the urinary constituents 
under various circumstances. I have not entered into tbe 
chemical history of these constituents, nor into the mode of 
determining their amounts. Works on chemistry deal better 
with the first subject, and the technical treatises of Neubaner 
kud Thudichum have, for the time, exhausted the second. 

Nor have I given illustratious of urinary sediments ; for the 
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€4 iUAKm% Bird, (Joorge Johnson, Hassall, Beale, 
HmhMm, tund ftthcm, arn in the liands of all ; and so many 
liekijtfful platiii hav«; been hitely published by Funke, Yerdeil, 
fkab*, ifaiwall, Kanhani^ uiul Thudielium, that to insert plates 
in thJM Uxjk in n^ally uniieeesHary. 

The present vohime was intinided only as the first of a series. 
In the second, I proposed to enumerate the alterations in the 
excretions from the vk'm, the luu^, and the intestines; and in 
a third volume, I liopetl, if I thought myself competent for 
the task, to consider the nature of the tissue-changes which 
lead to alterations in the excretions. Whether or not I shall 
ever be able to complete this design is uncertain ; if not, I 
hope the present volume may be of some little aid to a future 
writer. 

The plan of this work will be seen at oni*e, by a reference 
to the table of contents. In the first book, the urine in health 
is considered ; and in the second, the urine of disease. Each 
book is preceded by an introduction, in which, in the one case, 
the normal constituents of healthy urine, and, in the other, 
the abnormal constituents of unhealthy urine, are enumerated. 

In choosing a plan for arranging the facts, two modes are 
open. We may either follow Professor Juluis Vi^l, and under 
the head of each urinary ingredient phux^ all the changi^ 
wbieh ocenr in it, or exactly reversing this order, we may pass 
rn review all the possible physiological and pathological condi- 
tumn, and under each head discuss each urinary ingredient. 
I hHtfi adopted the last plan, as eiiually philosophical, and as 
mnre nsefiiL But whoever wishes to trace the alterations in 
any spefrial ingredient has only to follow this constituent 
ihrfm^h the different headings. 

Another point for consideration was the exttnit in which I 
fthonld disKniJMi the experiments of observers, should give their 
fignre!!, and determine the reliance to be placed on them. But 
1 soon found that it was impossible, with the range of subjects 
1 hntl ch(mu, to do more than give the most certain facts, and 
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what appeared to me^ after fuU consideration^ to be the most 
trustworthy experiments. 

In citing numbers^ I have been obliged to omit a great num- 
ber of tables^ and to content myself with tlie mean results ; 
but the references will enable any one who wishes to determine 
the maximum and minimum amounts to do so. 

Although I do not undertake^ in this volume^ to give an 
account of the excretions of the lungs^ the skin^ and the 
bowels, I have frequently noticed their variations, as, without 
a knowledge of them^ the changes in the urine lose half their 
interest. When the variations in these excretions are better 
known, no work, on the urine alone, will ever be published, but 
all the excretions will be simultaneously considered. To a cer- 
tain extent, I have made an attempt to do this in the present 
volume. 
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Intmdnction, p. 6. — Dr. L. Lehmtuin a, in leverol placea, termed J. or JoUiu 
LebnUHUii ■"■*■«" ii of L., or Lucioi. The initi&li of Professor Lehmuui, of Jeim, 
ireC. J. 

latrodnction, p. 9. — Cre«tin and cmtm!ii. Since tbosc pogea were printed, p 
very Hlkburate paper, bj Schottin (Archiv fllr Heilkmide, 1H60, p. 417), htia b«iin 
pablished, whii^ coatajns tbe reaulta of three ytan' iBlxniTa. 8cbottiQ coiwiden 
tint creatin and creaUnin are chiefly product* of the met>iaurpho«U of itriped 
iniucle 1 be doe» not jxmitiveW decide whether or not they piui intii urea (though 
he evidently inclines to this belief), or whether oreattnin is formed irom creatin. 
He found, in health and iii many diseasea, the amount uid even tjie presence uf 
these bodies in the nrine very inconat«at; uid when present, the amounts were 
often only microeoopie. The diaeaacs in which he found creatin and cieatinin in 
hir^r qn&ntities were divisible into two groa|iS' 

In the ftnt group these bodies appeared in consequence, vppsrently, of their 
transformation into a hipiier oiidked body (urea) being hindered. 

In tbe second group, the formation of creatin was increased from more active 
d^eneration of the striped muscles- 

1. Tbe fint group occurred in cases of morbus Biightii, and presented symptoms 
of unumia j twenty-three msea are referred to, in which the amount of creatin 
was increased, an<C in all, the increase was puallel with tbe nroimic symptoms. 
The amount of creatin in twenty-four hours is not stated very carefiilly, but it 
appears to liaro ranged, in difi'erent cases, ftwn OS to I'lO grammes. In these cases 
creatin was obo found in the blood, and in the dropsical fluids, if these were 
present. Srhottin believes that the prodnetinn of ursmia is to be attributed to a 
lowered and impeded metamorphosis of the tissues generally, and of the nerve-sub- 
stance in portictdsr, and to an aceoinpanying lower grude of oxidation. He states, 
that the diminution of urea in morbus Brightii does not consist only in lessening 
of elimination through the diseased kidneys, but also " certainly in a want of 
transformation of lower oxidised suhatances mtu urea." Among these lubstances, 
he cai^ecturea, creittinin may be one ; and then remarks, that so strong a liase as 
this sabstance remaining in the liody might very well act as a poison, and decom- 
pose unmoniacal compounds. In this way, he thinks, the appearance of ammo- 
niwal compounds, in the urine of brphus and unomia may be acMiunted for- 

S. While Schottin looks upon the increased amount of cnstinin and creatin 
iu nnemia as evidence merely that these substsnces have been retained in tbe 
bluud, without undergoing the usual fiirther metamorphosis, in the second group 
there is a moat decided increase, owing to increased muscular metamorplio^. 
This ocrnr* especially in typhus abdominalis (typhoid fever), in which disease 
Zuuker has shown there occurs a very extensive degeneration of striped muscles. 
In twenty-two cases of tvphoid fever, the increase in creatinin was found to begin 
in the seiMnd week of the disease, and to reach its highest amount in cases of 
recovery I>etween the third and fourth weeks. The eicretion did not always run 
panliel with the typhoid symptoms, and in some cases, while improvement went 
Ml, the elimination of creatinin became still greater. In many cases, the cliud- 
notion of creatinin was traceable to the sixth and seventh weeks. The amount 
varied from (H to 0'34 grammes (3 to 5 grsins— on amount which is not, how- 
ever, equal to thnt stated to occur, by Thndichum, as a physiological eicretion). 
Schottin communicates ohservationB on the musdee of typhoid patients, proving 
that the formation of creatin is really iuiTeased in these tissues. 

In addition to thiic two causes of augmented creatin nnd creatinin in nriiii' 
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(vii., marbiu Brightii and typhoid fever), Schottin relatea two other otaea, one 
of pulmonBT)' emphjaems and catuTh, and another of cancer nf the stonuwhi in 
whi(^h ha found 0*3 and 0-B2 ^nunmva of creatinin. In both <ase« there was 
■light albauunuria, bot no decided kidney diieaae. 

In three csaet of pnlmi)nary tahercU, one of pmohu' liver, one of pneomonla, 
one of morbiu Brij^tii without imnnic §ymptomB, one of *^atBiie focomotrios 
pmgTeariTe," one of lead poisoning, one of ipinal pandyais, and one of chloroda, 
notreatln or creatinin wb» finutd in the urine. 

The objection to these obiervationa ia, that we are hardly yet acqn^nted with the 
phy^Iogical eicreUon of creatin. father itehottin haa placed it hm low, or Thu- 
dirham too high. 

Introduction, pa^ 10, fimt-notc 4. — For *' Scherer believe* earldn to be iden- 
tical with xAnthoglolniUii,'' read " with hypoiantbio." 

Introduction, Book I, page 13. — Carbonic acid, oxy^n, nitrogen, in oiioek 
Phmer (Zeitwli. der Wiener Aerate. 1S69) ha< parti™l»rly determined the 
amotint of CO, in the orine, and ha« also dincovereil that some nitrogen and • 
small porljon of oiy([cn in alw iimtaincd in It. While 1000 c.c. of fluting 
nrine contninod about 46 c.c. of free CO^ in the food nrinu tliere was no Ua* 
than 99*6 cxi. per mille; there wan alw 20 and 53 e.r, of combined CO, in the 
nrine of inanition and the urine of tbod, respectively, ititartrate of potaah 
increased the CO, three-fold. The amount* of nitrogen and oxygen vrere about S 
and 0*4 cc per mitle, roxpcetively. 

Introduction, page 13. — Hippnric acid. Wreden (quoted by Scherer, in ' Can- 
atatt** Jahre«b.,'lS60, vol. i, p. 213) found the hipparic arid in much greater qninUtj 
than has yet been note<l ; in hu^er quantity, indeed, than the phoaphoric acid. 

Introduction, page 3S. — Ingeata and egeita. Voli (quoted by Valentin, io 
■CanKtatfa Jahresb.' for 185D, vol i. p. &(, 1860) gives, firom 800 weighing*, the 
following uiun quantitiea of ingeata and egeats, for a man weigMng G6 kilo- 
gTUumet, or 123 ikjuuiLi avoirilupoi*. 

llie total ingeeta and egeista are abont J^th of the body-weight. 





InMhoiiii. 


'njtatlngeau 

Total Ege-t. . . . 


Orwnmea. 

2805 

2881 


Onini. 
43178 

41528 



Daring the period of mperiment there wiu, therefore, a daily loaa of weight. 
E.rer«lioii acconiiiig to weiffU. 





Ikili^mae tiented 
uiMbgw.. 


'whottn. 


nrine .... 

akinandlnnga 1 
FaM* .... 


Qranimea. 
80-1 

18-7 

2-4 


Qr^na. 
211-2 

131-3 

16-8 




51-2 


369-2 



I 



ADDITIONS AND CORRECTIONS. 

The whole bodj sxcreUd id twenty-four hourn — 






<! perapirstioi 



2&.lf77 
16,137 
2,066 



It (if the cxi'retioD 



I 



Boole 1, ChapUT II, pB^ 141. — The effect of anenic Schmidt and Stiinwagt' 
(qiuit«d b; Valentin, in ' Ciuut«tf « J*bre>b.' for 1850, vol. i, 1860) have de- 
termined that imall doue uf aneniuo!! acid prodiai« a coniriderable dimmutinn 
of metamorphoiis (20 to 40 per rant.). Both the urea and the pnlmoiiary 
earbonic acid were leoened, and corTusputidiiig quantititv of fat and albumen 
were retained in the body ; >u that the weight of the body increased. Theae expe- 
riments seem to show, that the fattening effect of anenians Bind on horses uul 
men, of which so mucli has been said, is really correct. 

I^arge doses produced irritstioa of the nervoo* c«ntTea ; so that the effect on 
metamorphotnn was, perhaps, prodaeed bj the action, id a dudot di^(ree, of this 
poison on the nerves. 

In the blood of a horse, arsenic was found in the red corpuscles, but not in the 

The effect of hskodyl on the body appears, from Sctunidfa observntiona, to be 
entirely attributalite to the great attraction which it hasfor oxygon. The Innjis. 
and not the kidneys, appear to b« the chief chaniiDl of exit, ^though in part 
it emerges by the latter organs. 

Book 1, Chapter II, p. 149, line 13, for " tolnlic acid," read " tolnylic acid." 
Book 1. Chapter II, p. 1&7, Une 14, for "limits of urea," read " lioiita of 

Book 1. Chapter II, page 167. — Elimination of quinine by the urine. 
Briquet is wrougly quoted, aa stating tlut half the quinine taken as medjcine 
passes into the nrimi. In point of fiict, he did not determine the exact amount, 
bat merely judged of the quantity hy the abondanoe of the precipitate of iodide 
of qmnine in the nrino, when iodine and iodide of potasraum were added to it. 
He fotmd the " ahuDdance of precipitate in the urine always proportionate to the 
dose;" and, altlinagh he dues not deny that Ume inay remain in the tisanes for 
•nine time, he thinks this quantity must be small. He seeuw to deny, as Ikr as can 
be gathered from bis description, tliat any is decnniposed. ' Traits Th^nipeutique 
da Qninqoina,' par P. Briquet. Paris, 1853, pp. 217—232. 

Briquet also italea, that if qninine pasaes in very large quantity in the urine, it 
may produce ooandcFeble irritation of tlm bladder, and sometimce oven hioma- 
tnria 01 albuminuria. 

Book II, Introduction, p. 202, line 9, for ■' eurocrythrin," read " uroerjthrin." 

Book II, Clmpter III, p. 234, footnote, for " charges," read "changes. 

Book II. Chanter IIL D. 2611.— Acnte aervoua diseaaes. Id that peculiar affoc- 
t, direct or indirect, and which ii ordinarily 



termed " sun-stroke," and is referred ti 



le affection of tlie nervous system, a 



interesting: oliservation has been made by Pnifessnr I^inpnore, of the Aruiy 



^ There II t, Hliffht diicrp[>iULry 



XXIV ADDITIONS AND COERICTION8. 

Medical ScbooL He lias obserred, that for some boon before the nerroos tymp- 
tonu come on there is freqnent micturitioii, and, apparently, the' quantity of 
water is increased, thongh, on this point, no accurate measurements have been 
made. Possibly, the condition of the nervous system may relax the kidney vessels, 
as appears to be the case in hysteria and epilepsy. The oompontion of the urine 
is not known. 



BOOK I. 



THE URINE IN HEALTH. 



INTRODUCTION. 



SECTION I. 



I 



^ft titii 



ON THE AVERAGE QUANTITIES OP THE NOBMAL CONSTITUENTS 
OF TBE URINE, EXCRETED BY HEALTHY MEN, BETWEEN 
TWENTY AND FORTY YEARS OF AGE, IN TWENTY-FOOR 
HOURS. 

Pour methods have been, oiid in part are still, employed in 
stating the composition of the Urine. 

First. In most of the older analyses, those, for example, of 
Simon and of his pupil Heller, the per-centage amounts of the 
urinary constituents arc alone determined, i.e., it is stated that 
in 100 or 1000 parts of urine there are so many parts of urea, 
uric acid, salts, water, &c. Such analyses give only the relative 
amounts of the constituents inler ae — information of compara- 
tively little value. 

Second. In order to eliminate from the analyses the diflfer- 
ences caused by the ever-varying amounts of water which are 
excreted from the kidneys, the per-centage amoimts of the solid 
constituents of the urine are given in many analyses, and it is 
stated that, in 100 or 1000 parts of the dried solids of the urine, 
there arc so many parts of urea, uric acid, salts, &c. This plan, 
like the former, gives only the relative amounts of the consti- 
tuents inter se, and i», in fact, merely a more accurate method 
of stating the same facts. 

Third. As it was soon seen that no deductions of any value 
could be drawn from the employment of these plans, a third 
method of stating the results of the analyses has been adopted, 
and the amounts of the urinary constituents, formed in, and 
excreted from, the body in a given time, have been determined. 
This method gives not only the relative but the absolute quan- 
tities of the constituents, and it is now in general use. The 



4 INTBODUCTION. 

period of twenty-four hours ia ustially chosen (unless nndi 
special circumstances), as in this time the body passes through 
the entire cycle of changes caused by exercise, rest, sleep, food, 
day and night, &c. 

Fourth. The results of the analyses are often stated not only 
in relation to the time during which the constituents were 
formed, but in relation also to the amount of weight of the 
body. Thus, in addition to saying that ho many grains of urea 
or uric acid were excreted in one, twelve, or twenty-four hours, 
it is also often stated how many ^raius were ftirnished by each 
pound weight of the body in the given time.' 

As these two last methods include all that is valuable in the 
other statements, they have been alone employed in the follow- 
ing work ; and this introduction is ehieHy occupied with an 
enumeration of the mean amounts of the urinary constituents 
eicreted in twenty-four hours by the whole body, and by a de- 
finite amount of body weight in adult males. 

In this Introduction I have collected together, from all 
sources, as many analyses as possible of the various urinary 
constituents in perfectly healthy persons, and have taken the 
mean results arrived at by each observer. These mean results 
have been, in almost all eases, derived from the investigation of 
many days ; in a few cases only 1 have taken the mean of so 
small a number as three days. Almost always the number of 
days has been sufficient to give the true mean proper to the 
particular individual experimented upon. 

In order to obtain a standard with which other analyses 
might be compared, I have selected the male sex, and the period 
of life between twenty and forty years.* The variations fiY)m 
this standard produced by sex, age, food, exercise, &c., are 
afterwards considered in the body of the work. 

The analyses arc taken firom French, German, American, and 
English sources, as in all these countries the mode of life is 
snfSciently alike to allow of a comparison. The quantities are 
given both in French and English weights, for the convenience 
of the reader. The gramme is taken as 15'-14 grains, and the 
cubic centimeter as 16-9 minims. The nation of the observer 
is sufficiently indicated by the name and the reference. The 
food was in all cases sufficient aud of good quality. 

1. The fVater of the Urine. — Average amount of urine passed 
in twenty-four hours by healthy male adults, between twenty 
and forty years of age. The number of days furnishing the 
mean is in no case less ttian six, and generally many more 

' The excretion in « giien lime, iccorriing to the height of (he body, ji lome* 
limFi uied, but «l prnenl no value sttachei lo Ihete deletminttiani. 
' In one cue ilie «ge nat eighteen, and in one c»c a little over forty. 
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tlian this. The lowest numbers are placed at the top of tlie 
list: 



NxKi or Oinvm. 


Ammnlb. 


AbimM is amtl 




C0I..C caua<1er.. 


"""mulJd)'."™' 


Prout 


991 


35 


Bird 


1079 


S8 


8chirkii> 


1080 


88 


Hammond' 


1131 


391 


ParkesS 


n.iB 


40 


Becquerel* 


1267 


44 


Lecanu' 


1268 


44 


Eobertn« 


1306 


46 


SehnellerT 


1326 


46 


Genth* 


1336 


47 


Kaupp* 


1354 


47 


Benekeio 


1405 


40 


Neubauer'* 


1414 


49 


Valentin 


1448 


50 


Kemer^ 


1491 


52 


BiBchoffi* 


1538 


54 


V-Franque^* ... 

Julius Vogel" 


1SB6 


54 


1635 


57 


Beneke (2d obBerration) ^ ... 


1677 


69 


Beigel'o 


16S8 


59 


Thudichum" 


18:12 


61 


MosIer'S 


1865 


05 


Julius Lehmann'* 


1922 


67 



< Cinttitl's Jihreib., 1gS7. B«nd i, p. 8i. 
> Amcri»n Jotirntl oTMid. Sci., April, 1656. 
■ Ueati of !D d>;i in one person. 

• Semioliqiie del Urines, 18<l. 

^ Journal de Pbannicie, 1839, t. ixi, p. 681. 

* Edinburgh Medietl Jourai], 1860. 

1 Valentin't Report on Pliji. in CtniUtt't Jahr., 1Sa&. 

• Unters. iiber den Einfluas des WisaenHnkenl. Wicib., 18&6, p. 68. 

* Vierordt'ii Arclii* for 1856, p. ibb. 

'" VsriDus papers in the AroliiT fiir wiw. Heilkunde. and Die Wirknnj dea 
Nonl.See Badu, 1855. (Mean of all Ihe expcrimeati on tlie lanie person.) 

■I ArchiT fiir wisi. Heillc, Band iii, p. 63. 

u Arehi» fiir win. Htilk., Band iii. p. 627. 

u Die Hamstolf all Maau des Stoffwechscll, 1858. 

" Qooted by Mooi.. HenU's Zeiisthrifi fiir rat. Med., Band 7. 

" Archiv (Ur wl>i. Heilk., Band i, and Neubauer'i Anleitung. 2il edition. 

" Ueber die Ham, &c. Aus., Noia AcU.Band ib. 18S6. (Brigel's cilculatton i> 
wrong 1 fail mean number it really 1 708, but I bave quoted his printed number, ai 
the dilTetenee is slight, for fear of confusion.) 

>' Pathology of tlie Unne, 1858, p. 2b. 

>■ ArL-Iiiv des Vereini Tor oiia. Heilk., Band iii, p. 31. 

■* Ibid., Band iii, p. 2. 
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— i...J=^» 


AmoBBt in fluid 
«.»«• (Ccutwi. 


C. J. LehmMini 

H.Ranke' 

Bockers 

Mewim24hou« 

Mean per hour 


2021 
2039 
2325 


71 
71 
81 


1501 
62 


52i 



The mean amount of water excreted through the kidneys by 
different male adults ia, therefore, remarkably diverse. One 
man may eicrete, on an average of ten days, only 35 fluid 
ounces a day; another, 81 fluid ounces. The causes of this 
difference are stated under the different headings in the first 
chapter, but may be said, in general terms, to depend, 1st, on the 
varying quantity of water passing iu ; 2d, on the varj-iug quan- 
tity pafising off by the other organs (the akin, lungs, and 
bowels), which eliminate water; and, perhaps, 3dly, on the 
varying amount of water formed in the body. 

in the same individual the variations from his mean amount 
i.e., the maximum and the minimum quantity lie may pass on 
any one day, have a considerable range, which, in round num- 
bers, may be said to be about one fourth of the mean amount 
above and below tho mean amount.* For example, if a man 
passes forty ounces on an average of ten or twenty days, he 
will be found to pass in that ten days, sometimes 30 ounces, 
Bometimes 50 ounces, or numbers between these amounts. 
Occasionally, under special physiological conditions, as when 
the skin is very active or inactive, when much fluid is taken, 
or the revcTBe, the range may be even greater than this ; but 
it appears that, as a rule, in the absence of any powerful physio- 
logical condition, a man seldom passes, for two days together, 
an amount which is very greatly above or below the limits of 
the range proper to him. If he does do so, some pathological 
condition is generally present. 

' Phta. Chemie, 2i edition. 

* Mean of 30 otnerrtlioni an one pprion, commun^fatrd to lulhor. 

' Bcitriige xur Hdlkunde, 1849, aod in numerous periodicalt (mean of the whole 

' In m; own eiie tlie rings ia exactly one Hfth, the loweat iniount (the moite of 
life bcKiB equable] ia 32 ouncea, the liigheil 48. ami the mean eiacil; liemeen (he 
two, *iz. 40. Bui in other periona the tvnge ia more, and in aonie caaei it ma* he 
•■ much u one third ; but the uiual amount i> one (onrth. 
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i. TIte Urea. — Mean amount of urea' excreted in twenty-four 
hours by adult males, between twenty and forty years of age. 
The number of days funiisbiug the mean in these analyses 
ia generally more than six, often ten to twenty. The lowest 
amounts are placed at the top of the list : 





AnwMt in 




N.Mr DP O.i.BV.fc 


[nnmcL 


puni lEi.gli.hl. 


Becquerel 


18-53 


2861 


Parke. 


2400 


371-5 


Beneke' 


2450 


378-2 


bcherer- 


2700 


416-8 


Lecanu* ■ ... 


2800 


432-3 


Moo." 


28-80 


444 6 


Backer' 


28-82 


444-9 


BohneUn' 


29-68 


458-2 


SchBrer{2d.erie.)' 


29-82 


460-4 


C. J. Lehmann 


32-49 


501-6 


Neubauer" 


33-11 


511-2 


f^o^i. :.; 


34 66 


5351 


35-00 


540-0 


V. Franque"" 

Bisehoff" 


3506 


541-3 


35-10 


541-9 


Beigel" 

J. Lehmanni* 


35-69 


551-0 


35-74 


551-8 



\ 



' CompoiilioD of Urea— Carhon 20-000 per cent. 

Hydiop-n 6-66S 

Nilrogeo 46-667 „ 

., Oiygei 26-667 „ 

100-000 
PormuU C,II,N,0,:=CjO," ) t'\t.. ■ ilUcnine proiluced by the labltitatian 
H, V N, of ll>e dialomic radicle wrbonyl (tU),) for 2 
H, ; eq. of H Id diimmonii (tlufmtnn). 
Vitli the nceptinn of the ■nalyiu of Becquerel. Biicker, LeclQU. C. J. Lehmann, 
Sclierer, and Rumme!, all the analyse* were made by the volumetric metbod of 

' Die Wirkung d»i Nonl-See Bades, 1S&5, p, 30. 
■ Wimburg Verhaadlungen, Band iii, p. 184. 

* Journal de Phirmacie, lfl39, t. ixt, p. 6H1. 

' Henle'i Zeiu. fir rat. Med., Band vii, p. 291. 

* Mean of alt Blkkai'i nameroui inalyiei. They are contained in id many peri. 
odical*. that it ii impoiaible to giie the referencei. 

' Valentin's Report on Phvi., CaoXatt'i Jabrralj. for 1855, p. lOS. 

• Archi. d«» Verein. fur wi.i. Hellk., Band iil, p, 03. 

• Neubiuer'i Anleiluiig. Id edition, 1835. 

w Scherer'a Report on Phya, Chem., Canitalft Jjbreib., 1855, p. 206, 
" HamstulTali Maua der StolTwechieli, 1853. 

" Op. cil., p. 24. 

" Archil des Vereini, Band iil. 
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Nui Of OunavH. 




F-JS.'Xg^), 


Mosleri 

Kummel* 

Kerner* 

Summel 

Banke* 

Hammond^ 

Gentli* 

Mean 

Mean per hour 


36-20 
a()'52 
3S10 
3920 

42 49 

43 43 
4459 


558-9 
563 
5SS2 
605-2 
6560 
6706 
688'4 


3318 
1-382 


612-4 
21 



The nuLober of analyses included in this tabic is so great, 
that we may fairly assume we have got the limits of the range 
of the mcau amouut in persons of this age and sex, exeept in 
quite unusual c 

The mean amount of urea excreted by different adult persons ib 
therefore almost as variable as the amouut of water, and one man 
may excrete nearly twice the quantity which passes from the body 
of another person of the same sex and age. The average of ' 
eight or ten days usually gives the amount proper to the 
individual. K the mode of life be kept very equable, the 
amount remains pretty constant from day to day ; but then the 
greatest care is necessary to keep all physiological conditions 
even, and to choose periods of little atmospheric vicissitude. 

It should be observed, that almost all the persons, the 
analyses of whose urine are given above, were living well, and 
were taking regular exercise. 

The maximum and minimum amounts passed on any one day 

■ ArchiT del Vereini, Bind iii. p. 431. 

* Wumhurg Verhindlungen, Bind *. 
" ArchiT dei Vereini, Bind iii, p. 627- 

* Mcaa of 30 obiemtiani an one penon. CommDnidtcd to tulhor. 

* Amerinn Journal nf Med. Sc.. April, 1B59. 

* Op. dt. 

Bccher girei the uoounl u high u 47-20 gramme], or 72B-7 gnin< (Ladwig't 
Pliyi. deg Menichen, \Sbb, Bind ii,p. 261). ThR obiprvilion appeiri. hawerer, la 
he niirle on one diy only, and 1 haie ihereforc ejcduded il from the table. 

Warnecke (qaoled l>y Moore. Dublin Med. Preii, July. ISJ9), found the mnn 
exrrciion (meia of 7 diya) of an adult man to be 33-7 gnmniei, or itO graini, on 
mixed diet. 

In 1 lery intereating paper h; the ReT. S. Hiughton, F.R.S. (Dublin Joumal. 
Aug. IB59), analfKi are given of alt the urinary ingredienta. 1 have nut included 
lliem, however, in the tiMe, aa thef refer to only i aingle diy's eicrelion. Id 
rage age ihirly-fiveT nierage weight H8 Ibi., tl: 



iinled, c 



LU of til 



□ 5Ta-S7 grain 



n24 h 



The analyaea of Ruiumel and Scheter, quoted in the kboTe, «1ao refer ta one 
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by an individual arc usually about one fifth above and below 
his mean amount. Thus, if the mean amount be 30 grammes 
in any person, the usual range is from 21 to 36 grammes, 
unless under unusual physiological conditions, such as large 
meat feeding, great exercise, &c. 

The eausea of the vaiiation in the amounts on different days, in 
the same or different persona, are considered in the first chapter.' 

3, Creatin? Creatinin. — The amount of these substances is 
not precisely known. Thudichum' gives 0305 grammes, or 
4'7 grains, astheaverageamountof creatin, and 0453 grammes, 
or 7 grains, of creatinin, in twenty-four hours. They are included 
under the head of "Extractives," in all analyses. 

4. Urine pigment.* Urohnemalin. UrophuHn. — The re- 
searches of Hartey' have somewhat modified the conclu- 
sions drawn from Scherer's researches, and seem to imply 
that there is only one pigment which has a very close relation to 
blood hiematin, and contains iron.' It is, however, variable in 
composition, and is easily decomposed ; it then gives, as pointed 
out by Scherer, precipitates with basic and neutral acetate of 
blood. The amount of pigment excreted in twenty-four hours is 
not known, but it evidently composes a large part of the so-called 
" extractives." Whether, in addition, there is any substance 
capable of yielding pigment, especially blue pigment, or whether 

in tmount «r« not to grrat in lbs 
those pilling a large quaiitily; 
I range of a man passing 20 granunn * dif may be only one 
2i gramme*, vii, 8 grammet a dajf; while the eitreme 
g 40 gnmmei ma^ be one fourth, t. e.. from 30 to &0 graoimea 
le Bualyui are not yet quite iiiffii:ieat far deciiioo on Ihia 



* CompoiitioD — Carbon 

„ Hydrogen 

" Oiygen ; 






■AtS 



CTHtiulU. 

. i2iS ] 
. 619 

. 37 17 

. U-16 



100-00 1 0000 

Formula— Crealin . . C,H,N^.-|-2H0 

Creatinin . . . C.H,N,0, 
' Pathology of the Urine, 1859, p. 121 aod p. 130. Mean of 26 day*' abler. 
lioni on two indiTidutlg, aged each 2S yean, and weighing 70 and 7'i kilogramme*. 
< Cam[)o*ition (after Scherer), u f ar a* analyse* permit it lo be Mated : 



Carbnn 



5-16 



perci 



1 0000 

' Wunbiirg Verhandl., Band t, p. I, 

° .Marcet (Complo Rendiu de la Societe de Bioiogie. 185Z. p. 57) wai abl. 
leparale an acid from the plg<i]ent; and Harley found a resinou* tubttance ail 
ao alrongly to the pigment cuniidercd pure by Scherer, that it V4a very dtfGcu 
Mparnle it. 
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urohieniatiii itself will yield blue pigment, must be com 
still uncertain. (See "Abnormal pigment,") 

In analyses tbe pigment is included under the head of • 
tractives." 

5. Mean amount of Exlracliveg in twenty-four hours' — UndL, 
this head are included various anbstancea, viz. pigment, creatinj 
creatinine, xanthin,^ hypoxantbin, sarcinc* (V), xanthoglobulinji 
the resinous substances, called omicbmyloxide by Scharling]! 
the resin, discovered by Harley, which adheres so strongly t 
the pigment (perhaps the xanthiu of Strahl and Lieberkiihn) ; thi 
acids discovered by Marcet;* the substances containing sulpha 
and phosphorus, examined by Ronalds;* and, perhaps, a litt' 
sugar (?). 

The amount of the " extractives" excreted in twenty-fou 
hours is not known with certainty, as tbe different substance 
cannot be isolated. 

In four of Backer's series, tbe amount of "volatQe salts and J 
extractives" was 16038 grammes, or 247-6 grains. Scherei' I 
noted tbe quantity of " extractives and uric acid" to be i!4'335 I 
grammes, or 3757 grains, in twenty-four hours, in a man aged | 

n Ihe utine. tot 
oftliFietulnUncea. 

' Strilil ind Ligberkuhu, Hiniiiuni im Blut und eiaigt aeue BeaUndihcile ila I 
Urin, 1S17. 

' Strcckrr, ibe diicoverer of airkine in Ottb, eonjcclum thtl it mif pMi inU I 
the urine, II it ii ■ remarkabljr liable body: but il hu not jei been lsal>l«4 f 
(Schmidt'i Jahrb., I8&8, No. i, p. IS). Soberer helievei uikine to be idemierf J 
with lanlhogi abulia. 

' SElierer (Cinit. Jibreib. tor 1BS7. Bund i. p. 173) hu dispovered i 
globulin in nonnil human urine. Iti coniuncj and amount are not known. 

' Britiih and Poritlgn Mod.-Chir. Rev.. April, 1853. 

* Pbiloaophical Tnniactiont, 1B47, p. 461. Ronaldi bii atated thai five healthy 
men pi»rd in twcnly-rour boon tbe following amount of unoiidiied lulpbur, 
oliicb prudabl)' waa in organic combinaliua, as lulphureti very leldom occur in ths 

litinan 4-639 grain* 

Zd 37IS 

3il <-998 „ 

4ih yn&s 

bxh sair 

Griffilhs ( Medical Gazette, March, 1818) found 4 graini uf sulphur in the urine 
of a beallhj man. 

Ronalds found in one case no leu than 5-89G graina of unoiidized pbosphorua. 

From an expreitioii in Thudichum'a work, 1 infer tbat he queitiona the tccurftcjr 
of Iheie analftei, bnt 1 ara not arquaialed wilb ani experiments proving their 
incorrectneit. Bolb Rimalds and GrifElba are quite truttwortbyt and I maf put u 
corrolHjrative evidence a caie of niine.of rbeutiiatisui (hereafter referred to), in wbich 
an amount of unoijdized iulpliur <Kn certainly present. In dogi, BiscbofT and 
Voit liBve lately abown (Die Geselie der Ernabrung dea FJL-iichlreaaen. p. 281) 
tbat a large quantilj' of sulphur ii almoit alwaji preaent in the urine; and apecia] 
obterrationi by Vmt on thii point are promised. 

' Verhaudl. dei Phyi.-Med. Gcsellicb. zu Wiirzburg, Band iii, p. 1 
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tveuty-tno; and 20484 grammes, or 318 grains, in a man aged 
thirty-eight, aud weighing 45 kilogrammes. 

Rummel' gives a much smaUer amount of "extractives, 
mucus and uric acid," viz., 15'33 grammes, or 2367 grains ; 
and flecquerel'a average for the " extractives" is even below this, 
viz., 11 grammes, or 1806 grains. 

If the volatile salts, uric acid, and mucus' are deducted from 
the average of these various amounts, we obtain 1531 grammes, 
or 2363 grains, as the amoont of the "extractives" in twenty- 
four hours. These numbers are, however, no doubt, much too 
high, and we may provisionally assume the true number to be 
about 10 grammes, or 154 grains. 

6. Mucus. — The amount of mucus would appear, from Bbcker'a 
analyses, to be about 0472 grammes, or 7 grains, in twenty -four 
hours. 

Albumen. — It has been stated by Dr. Gigon, of Angoul5me,> 
that albumen exists in normal urine, and can be thrown down 
by chloroform. This has been denied by Bccquerel,* who con- 
siders the precipitate produced l)y chloroform in urine to be a 
mixture of chloroform, mucus, and organic substances. Gigon has 
reasserted his opinion, but there seems no doubt that Becquerel is 
correct. Aran has also made experiments adverse to Gigon's 
opinions. 

Sugar. — Schunk ' has shown that the pigment, when treated 
in a particular way, can yield sugar, or a body which decom- 
poses the copper solution. Bruecke * has affirmed that, without 
any such decomposition, true sugar constantly exists in healthy 
urine. His experiments are altogether denied by Wiederhold^ 
and by Lehmann,* who has proved that Bruecke has mistaken 
uric acid for sugar. Boedeker^ has also stated that sugar is 
sometimes present, is sometimes absent. It is not an invariable 
constituent. There seems no doubt, however, that occasionally, 
and especially from a highly saccharine diet, small quantities of 
sugar pass into the urine ; '" but it can scarcely be considered as 
a normal ingredient. 



them 



ilfor 



' Quated b7 Scherer, In Cknititl't Jnhrrtb. for 1858, Bind i, p. 192. 
' Cumptes Repdui, No. 21, Nqt, \6b7, ind Gueite t,Udic>le de Piria, 1857. 
p. 772. 
* Trans, of the Mineheiler Utenry ind Pliil. Society, vol. xi*. p. 239. 

■ Bruecke, in Scherer'i Report o<i'Pai>>. C he m., Cam 111 I ■ Jklireab. fat 1S5S. p. 
17. 

' Deuttch Ktioik, 1859. No. 16. 

■ Lehrbuch dei pbvi. Chein., Zd edit., 18^9, p. HO. 

■ Henle't Zeiliebri'ft Tur rut. Med., 1S59. Bind rii. p. 136. 

" Biichoff ind Voit hire noticed thii ilia in the dog < Die Oeseize der Ernalinitig 
itt FleiichCreuen, p. 269). 
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The preceding organic substances are either indifferent h 
or, u in the case of creatinine (and pigment ?), act i 
buex. The constituenta now to be enumerated are alvaj-s i 
combination. 

7. Uric acid.' — The mean amonnt excreted in twenty- 
fiwr hours by adult males is thus given by different observers: 



.Kuia ar OMnna. lQ»«aai..WFM.i»M., 


*™?i.**" 


Neubaner (Irt observation)' . 

Beneke* 

J. Lehmann* 

Sthuhers 

Neubauer f2d ohBerration) ., 

J-Vog.!' 

K™pf' 

Genth' 

Binko' 

C. J. Lehnmnn* 

Kemt-T' 

Mm 


2K0 
08SO 
089ti 
0440 
0490 
0405 
0405 
0-600 
O'SIO 
0-606 
064S 
0700 
0915 
0-030 


4-32 
6-40 
6-n 
6-7B 
7-56 
7-64 
7-64 
7-72 
8-01 
935 
10-00 
lOSO 
14-14 
14-49 


0-5S3 1 8-569 1 



Tha excretion of uric acid in different male adults, between 
twenty and forty years of age, is as diverse as in the case of 
urea, or even more so ; for one healthy person may excrete three 
times as much as another. In the same person, from day to 
day, the excretion is also variable, according to Ncuhauer and 
Vogel, though Dr. Ranke informs me that, when the mode of 

' Compoiition — Carbon 35'72 per cent. 

„ Hydragen 2-38 „ 

„ Nitroi^en 33-33 

„ Oxrgea 2Sb7 „ 

10000 
yormtils— C,HN/),xH0. or ii i bi-bMic idd, C„H,NiO,x2HO. Contlitutlan 

Almoit, if not ill thete inilyMt were made by precipilalion with in acid. 

' Lac. cit. Profmar Lchmann (ouad in hii own case I'lSS gramme] in twenty- 
four houn, but he wai then lufferins bom lung Ufection [empbyieiDa and bron. 
chilli). 

* Nord-See Bad. p. 37. 

< Mean of niitneroai inalyiei collected ^m hii varioui pulilicatloni. 

* Vierordt'i Archiv fdr Pliyi. Heilk., 1X^6, p. 5&S. 

* AuticlieidungderHinuaun! >ieim MBniclien, con IL Ranke, lariB, p. C 
' Archi* dei Vereini, Band iii, p. G27. 
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life is uniform, he does not find this to be usually the case. He 
citea, however, an exceptional case in which the variation in the 
same individual was very great within a short time, amounting 
to 66 per cent.' In order to obtain the average in any person, 
the observations must be continued over at least five days. The 
extremes in the same person may be, perhaps, taken as from 20 
to 30 per cent., or from one fifth to one third the amount of the 
mean amount. 

ft, Hippuric acid? — It is now admitted that hippuric acid is a 
normal constituent of human urine, though doubtless it is not 
always present.* 

Lehmann speaks of it (I presume, from the analyses of Liebig) 
as " not being in much larger quantity than the uric acid." 

Weismann,* in his own case, found on a mean of 

4 days (mixed food) 2239 grammes, or SiJ grains 

3 „ {animal food) 1-109 „ „ 17 

9. Oxalic acid. — The existence of oxalic aeid (underived from 
decomposition of uric acid, or of other substances) has been a 
matter of doubt, but it would seem to be highly probable,^ Its 
amount is not eertainly knowu. The most numerous analyses 
on the point are by Bbcker, who found the average in his own 
case to be 0092 grammes, or 1 '42 grains, in twenty-four hours." 

10. ForwHcnrirfoccursoccasionally in normal urine (Lchniami^ 
and Campbell) .^ 

Carbonic acid exists, according to Marchand,* independently of 
any ureal or other decomposition. In one experiment, 326 C.c. 
of urine gave 32 c.c. of carbonic acid; in another, 225 c.c. gave 
23 c.c. of the acid. 

11. The amounts of the ariih of Marcel, and of silicic acid, 
are not known. Valerianic acid, which is one of the products 

■ Auiicheidung der Hnrniaure, p. 7. 

) Com poll tiud.— Carbon 5976 

„ Htdrogea 5'09 

,. Nitrogen 7-79 

Oiygen 2736 

FormuU— C„H,NO, 
It his b«en considered ii benzoic acid with 1 eq. H replaced bj the amid, of 
Ateloyl : 

BtniDir hclil. Hippnnc vid. 

> Bocker. DurachiDuchek. Hocfle. Hanghton, haTC found an traceiin icTeial caics. 
• Henle's Zeiu. tUr Hat. Med.. iSiS, Band ii, p. 3.11. 

> Slrabl and Lieherkiibn have foaad oialic acid in Ibe morning urine of many 
nou-dyipeptic and perfectlj beallhj peraons. (Se« Intraducliun to Book U — 
" Sediment!.") 

■ Archiv dea Tereina, Band i, p. 213. 
Haiidliuch der Pliya. Chem.,2d edit.. 1S59. p. 2B5. At anotlier place, Lehmann 

formic *eid onlj occurs when amygdalin bis been taken, 

iiical Gazelle, Angnsl, 1853. 

juia'i Journ. (ur peak. Cliem-, Band xlir, p. 2^0. 
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of the metamorphosis of Leucin,' has not yet been detected n^^^ 


healthy urine. Stacdeler has discovered imall quantities of 


phenyiic, tam^lic, damolic, and damaluric acids in healthy urine. 


but their amount, import, and even constant occurrence are 


unsettled points. Hoppe believes that they are merely products 


of Staedeler's process. 


12. Sulphuric acid. — In twenty-four hours there is excreted 


b 


' males, between twenty and forty years of age : 


^H 


Nun or Ouibtii. 


French tninma. 


K^ST^ 


1 


Becqnerel 


1123 


17-34 ! 




Parkea' 


1-339 


20^ 






Ksupp* 


1375 


210S 


^^H 




Beneke* 


1-600 


2470 


^^H 




KrauBe{l8teafle)» 


V721 


2667 


^^H 




Buchheim{]Btcaee« 


1-741 


26-68 






DuhmbergT 


1-804 


26-85 


^^1 




Neuhauer(latcaee)« 


1930 


29-79 


^^H 




J.Vogel" 

CIare"» 


2 000 


30-88 


^^H 




2074 


3202 






Qruner^' 


2094 


3233 


^^m 




Buchheim (2d case)* 


2 105 


82-50 


I 




Krsuse (2d case) ' 


2-270 


3605 






Bbcker'2 


2 302 


35-66 






Kerner " 


2-478 


38 '26 


^^J 




Neubaiier (2d case) ^ 


2-480 


88 29 


^H 




Hammond'* 


2-491 


38-47 






Moeler'* 


2-650 


40-91 


^^H 




Genth'< 

Mean 


2-665 


4114 


1 


2013 


81-11 




Neuhauer, in Liebig'i Annalen, Bind cvi, p. 59. 


■ 


' Me»n at iiileen obierraiiom oa one penon, iged thirty-lhree, weight iboat^^H 




> Vie>oritt-| ArchiT, 1856, p. 5i5. ^H 




B>dM, mb, p. 37. ^H 


' De iraniitu lulphurii in Urinim. llorpit. 1853. ^H 


* U«ber die Wirkung dei GliuberaalzFt. Vierordl'i Arctiii. 19!i4, p. 93. ^^H 


' Vilenlin's Report on Phy,. for 1856, Cui.l.lf. Jahrb., Bind i, p. 112. ^H 


* Meio of leventceii dsyi. Loc, dt. ^^^| 


* Loc. cit. ^H 


"> Experimenli de eicrelione «ddi .ulphiiriiH per Qrin«m. Dorp«t, 185*. Qnouai^H 


in V«lenlin-. Report on Ph>s.. Ctnalui'i Jihreib. for 1855, p. 108. ^H 


11 Mein o( rotny obMrvMioni on Mven young men. Die Auiieliddnng der^H 


Scli«efel>iiire durch den Hirn. Gieu», IS5a. ^H 


» Mnn of the STeragei of aeTeral leriei of experimcnli. ^^H 


u ArchiT dd Verein.. B>nd iii. p. 627. ^M 


'* Amer. Joum. of Med. Sci., April. 1856. ^H 


u Arehi* del Vereiai, Bind iii, p. 421. ^^M 
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Aa in the cases of urea and uric acid, tlie average amounts of 
sulphuric acid are very differently assigned by different obseirers,' 
and the lowest average is less than half that of the highest. 
The difference ia greater than in the ease of the urea, but is less 
than that of the uric acid. The extremes of the sulphurie acid 
in the same person are eonaidcrablc, from day to day. In my 
own case, from aistecn days' observations, the rauge is from 14 
to 32 grains, the mean being 20'7 grains. The variation is, 
therefoie, no less than 9 p^na, or 45 per cent, above and below 
the mean. The greater range of the sulphuric aeid over the 
ranges of the urea and uric acid probably arises from the varying 
quantities of sulphates introduced with the food. Urea and uric 
acid are made in the body ; sulphuric acid is both made and 
introduced. 

13. Phosphoric acid. — Mean amount in twenty-four hours, as 
given by different observers v' 



»...., o.„.™. 


riaekptam^ 




Neubauer (1st observation) ' . . . , 


1600 


24-70 


Dunklenberg (Ist observation)*. 


2134 


S2 94 




2297 


3546 


2307 


35 62 


Moeler» 


2-363 


S6 48 


Beueke' 


2-540 


39 21 


Neubftuer (2d observation)* ... 


2-5S7 


39 94 


Eonke* 


2-690 


41-53 



' Lehniann'B arerige in hit owa case Is 3-931 giimniM, or Gl*74 grains, a qaan- 
tity which I hite aetrr seen equalled in (hit country in he»Uhy perioiii. Geneially 
apetking, the amounls given b; German obienieri arc higlier Ibui t ahould have 
expected from the obienitiona I have made in England. This might ariie, in the 
caiei ot Gruner and Vogel, from the WQrzbnrg water containing a Urge amount of 
aulphatei (Scherer'i Report on Pathol. Cbem. in Cinalalt'i Jahreah., 18S«, p. 187); 
but this eiplanation fail* in other catei, for Neubauer and Genlh were at Wiei- 
baden, Clare wat at Dorpat. and Biicker at Bonn, at the time of llieir obaervatioiu. 
It muit be supposed, then, that their food wai rich in lulphur and lulphalei. 

- When more than one ohicrialioD ia quoted from each observer, it it, of courte, 
to be understood that the obiervationa are made on different persont. I have not 
quoted Becquerel's numbers, 0-417 grammes, or 6-1 graini. in twenty-four houri, 
( Traits de Chim. path., Psrii, IS.^4, p. 291), a> they ace obviously incorrect, from 
the defective mode of analyiit. 

Almost all the observation! were made by Breed's method (phoaphate of iron). 

* Anleitung zur Anal, det Harm, 2d edit., p. 266 ; and Archiv dei Vereini, 
Band iii, p. 63. 

* Liebig's Annalen. Band iciii, p. 88. 
> Vierordl'i Archiv., lSb6, p. bii. 

* Mean of twoaerie*.' BeilngezurKenntniss der Urin-abionderung beiCeiuadeu, 
111 Schwangem, und Krankenpertonea. Gieasen, 1853. 

1^1 ' Die Wirkung des N'ord-See Bades, p. 27. 

^^B ' Communicated to author. Mean of thirlern diyi on one perion. 
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null or Owiiiu. 


m.',™-™... 


KubBO. tntu. 


AubertI 

HammoDd* 

Bilker' 

B«iieke» 

Hepr (Irt obBervation) ' 

Neubaocr (3d obserration) ' .. 

Genth' 

Keruer" 

K«bb«i» 

J.Togil 

Breed"" 

Winter (2d obBerration) '^ 
Hegar (2d obBervation) ' 
MoBler (2d ObBervation) » 
Winter (3d ObBervation) "■ 

Mean 


2-800 
2-828 
2-923 
2-946 
2-952 
3061 
3100 
3-195 
3-117 
3123 
3-600 
3732 
3767 
4-217 
4-040 
4910 
5-180 


43-23 
4366 
4513 
45 48 

45-67 
47-28 
47-88 
49-38 
62-76 
62-85 
64-01 
57-62 
67-92 
65 18 
71-63 
75-81 
7907 1 


3-164 


18-80 ' 



The same remarks apply to the phosphoric acid as to all tV 
other ingredients; the difl'crence between the lowest and highest I 
average in different persons is, however, even more considerably I 
probably because the quality of the food and the amount < 
phosphates passing into the body varies greatly in different^ 
localities. The range in the same person is at least as great oa voM 
the case of the sulphuric acid, viz., from 35 to 50 per cent. 

The above table gives tlie total amouut of phosplioric acid J 
but some of it is united to alkalies, and some to earths. Tbafl 
proportion varies greatly i'* the acid united to earths may be, tafl 

I Neiibkuer'i AnleilDng, 2d edit, p. 266. 

Amerion Journil of Med. Sci., lSb6. 
' Mean at mmt of Bocker'i analy lei. 

* Sludien zur Urologie. ArchiT dei Vertini, Buid i, p. &71. 

* Zur Wurdigung der Plioi|ihon. Erden, ArchiT del Vereini, Bud [i, p, 410. 

* Archi* fur |ihya. Heillc.. lBa7. Bind i. p, 482, 

'' Aiileitang zar Anal, dei llarut, 2d edit., p. 26G; and Arebiv, de« Vn'eiii%,fl 
B»iid iii, p. 63. ' 

■ Eiafluu del WaasertHnkeni, Wieib. 1856. 

* ArchiT det Vereins. Band iii, p. 627. 
"■ Ciniutt't Jahreih. for 1857, Banrl I, p. IBl. 
" Liebig't Annateii, Bud Ixxviii, p. Ii3. 
" Beilngfl tur kennlniu det Urin-aliiood. bei Gnund : Inaug. Diu. Gieiieo, 1 

1853, p. 30. ■ 

** ArchiT del Vercina, Band iii, p. 421. 

" Dr. Bence Jonei baa abown [bit the proponion of the former is dependeat a 
tbe latter ; that ii, the etrtbi will tiks pbaapbohc add from tbe ilkaliea. 
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that united to alkalies from as 1 to 2^ to as 1 to ". Tlie fol- 
lowing table shows this : 



N*««O7 0«™T«t 


INMHOUftSEXCftETED. 1 


Fhrxphohi Add 


PhMBbonc Arid 


g™^ 


Gnmju 


G«.««. 


Gnini. 


Mnil«{l,t,eriei) 

Neuhiuef' 

Beneke^ 

MoiUr (2.1 teriw) 

„ t4lh«!rici) 

Me»ti< 


2-650 
2-118 
2109 
1-903 
2-077 
2-592 
8-33G 


40-91 

32-70 
32-56 
29-38 
3202 
4002 
51-50 


1-1 52 

0'G63 
0-49( 
0-397 
0-390 
0-360 
0-4S6 

0-559 


17-78 
10-23 
7-62 
6-12 
6-02 
6-SJ 
7-04 


2-398 


3701 


8-62 



I 



Of the phosphoric acid united to earths, part is joined to 
lime, and part to magnesia. Professor Lchmaun' gives the pro- 
portion ss 

Phosphate of lime 15, to 
„ „ magnesia 7. 

Kletzinsky" in 6ve persons found the mean to be as 15 to 7'1, 
which is almost precisely the same as Lehmann's ratio. 

Bocker^ states the proportion of phosphate of lime to 
phosphate of magnesia to be 3 to 1. On the other hand, 
JJeuhauer^ found the phosphate of magnesia to be iu larger 
quantity than the phosphate of lime, and gives the proportions 
to be aa one of the latter to two of the former. Kemer" also 
noted the amount of phosphate of magnesia to be more than 
double that of the phosphate of lime (0-97 to 0-37 grammes) . The 
difference depends, of course, on the varying amounts of lime 
and magnesia in the food, and on the quantity of each which 

' Menu of fonr ohierVBlions. Op. dt, 
' Archil d» Vemiia. Band iii. p. 63. 
" Mean of foiirltsn ohjersilinni. Op. «it. 

* The lolBl imoiint ii ilightlv hclow IliB hytrage given br tlit largfr nutuber of 
obiervatirini in tlie |ireceding table, but tliit ii of llMlc conitquencc. 

* Handbuch, 1854. p. 186. 

* The mean of all the eiperimenti gives, in 100 parti of earthy phoiphates, 
67'S5 of phoipbate of lime and 32-45 of pboiphate of magneua. 

' Beiirage lur Heilkunde, 1849, vol. i, p. 67. 

* Archiv dei Vercini. Band iii, p. 156. The mean of all hii oSierralioni given, 
in tweoly.fonr houn, 0-3098 grammei of hibasic phosphate of lime (3CaO+PO0 
and p-6343 grammei of phoipbale of magneali (21MgO-|-PO[). 

* ' Archiv d« Verein*,' Band iii, p. 627. 
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passes off by the intestineB. The discrepancy shows, 1 

the great danger there is in drawing concluBiotis from an altered 

ratio of the magnesia and lime to each other in disease. 

14. Chlorine. — In twenty-four hours there is excreted on ut 
average: 



N*ii. Of Om»».... 


Kmxjoat inGnmma 


ABmpit i. Gniu. 


Parkes (iBt case) 


336 


61-87 


ParkeB (2d caae) > 


3-76 


68 05 


J.VogeP 


600 


9206 


Buchheira (Ut observation* ... 


683 


105-45 


Buchheim (2d obserration) » ... 


6-84 


lOS'tiO 


MoHler* 


701 


108-23 


J.Vogel" 


800 


12352 


Bischoff* 


8-70 


184-32 


Neubauer* 


893 


136-87 


Wilde' 


056 


147-60 




1002 


154-80 


K«ipp» 


10 10 


155-94 


Kemer"* 


1015 


156-71 


Hegar" 


10-49 


16196 


BwiekeH 


10-50 


162-12 


Genth" 

Mean 


11-22 


173-23 


8-21 


126-76 



If the whole of this chlorine were united to soditun, it wotild 
make nearly 13'6 grammes, or 210 grains, of chloride of sodium — 



e. The perioni eiperimented on were beallhf 
i> not * very abundant dietary, and that will 
being imall. 



I Mean of eigbt dayi in each a 
and were on full haipital dici. It 
account far the amount! of chlonni 

= Neubancr'a Anieitung, 3d edit., 

> Vierordt'i ArcluT, 1BS4, ji. S3. 

' Op. cit. 

' Die Hanutoff ali Maaia dei Sloffwechtcit, p. 23 (age 45). 

• Arehiv de> Vereini, Band ili, p. B3. 

I Quoted by Valentin in CanaUtt'i Jahreib. (or 1856, Band i, p. 97. 
' Amer, Journal, 185G, April. 

* Vierordt'a Aichiv, I8»4, p. 93. 

'" ArehiT del Verein», Band iii, p. 627. 

The above analyies were made by Liebig'a method (nitrate of mercury), « 
BitraW of lilver. 

" Ueber Aiutehcidung dei Chlonerbindung. Gieiien, 18&2. 1 have taken < 
|Dein of all the eaperiments. 

" Die \ard.See Bad., p. 37. 

" Einflusi del WaMertrinkeni. Wieib., I8&6. 

I have not included Becquerel'a onmbera, la given in the Sem. det Ui 
1841, and in hl> latest work, Traits de Chim. Path., 18S4, w they in 
be incorrect, like thoac of the phaephoric acid. 



THE NOBMAL CiirNAEV CONSTIT0KVTS IN HALE ADULTS, 



19 



I 



an amount which I am sure is too large, and arises from the 
fact that in the above table the proportion of large excreting 
cases is too great. It is safer, with Vogel, to put the amount of 
clilorine at G — 8 grammes (say the mean 7), which wonld give 
nearly llj grammes, or 177 grains, of ClNa in twenty-four 
hours. The range above and below the mean is very great, from 
80 to 00 per cent., or even more, so great are the variations in 
ingress, and in egress by other channels. 

15. Lactic add. — Since the observations of Liebig, it has 
been generally admitted that lactic acid does not occur in 
healthy urine, though it is supposed to be produced very rapidly 
after emission, from change in the pigment. Still its absence 
in all healthy urines is not proved. The amount (if it does 
occur in health) is of course unknown, but is probably small. 

16. Ammonia. — ^Tho existence of ammonia in healthy urine, 
independent of ureal decomposition, was at one time universally 
admitted, and subsequently almost as imiversally denied, chiefly 
on the authority of Liebig, Lehmann, and Scherer.^ Hcintz' 
and Biicker,' however, subsequently asserted that it really did 
exist, and Neubauer* has lately set the question at rest. It is 
probably imited to hydrochloric acid, perhaps sometimes to phos- 
phoric acid. 

The mean of twelve experiments by Neubauer, in a man 
of thirty, gave ; 

0'8351 grammes of ammonia in twenty-four hours, 

equivalent to 
2-6361 grammes of chloride of ammonium, 

[ In a man aged twenty there were : 

00137 grammes of ammonia in twenty-four hours, 

equivalent to 
r9305 grammes of the chloride. 

The mean of both is : 

2-2833 grammes ) of chloride of ammonium in twenty-four 
3525 grains J hours. 

Biicker'a analyses give a mean of 0-42 grammes of ammonia 
in twenty-four hours, which corresponds to 125 grammes, or 
19-30 grains, of chloride of ammonium. 

■ See-Lchminn, LEhrbuch der Phyi. Chem., Ed edit., Bud >, p. tC3. 

' Heinli, Lehrbuch der Zoocliemie, p. 167. 

1 Unten: iiber die Wirkung dci Wusen (Non Acti Acad. Coi. Leop. Card. 

4 jouruiriirPnkt.CbeiD.,lxiv, pp. 177 and 278. 
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Kemer' gives an amount nearly double this, vi 
grammes in twenty -four hours, in a man aged twenty- three, i 
weighing 72 kilogrammes ; a quantity nearly the same as i 
of Neubauer." 

17. Potash, Soda, Lime, Magnetia. — Amount in twenty-foa 
hours: 





FcFluh. 


Sod.. 


u™. 


..„-.| 


Ohrth. 










OnDma. 


Gnyni. 


Qnmatt. 


eniu. 


Gnmna. 


Gniu. 




■ 


Beequerel • 


1-7 


2636 


... 


79-71' 








■••jI 


Neub«uer< 












2-90 
















0-412 


6-36 






W.Bii«* 










0-170 


2'62 


0172 






7-628 


107-77 






OlSl 


2-33 


0-164 




Biicker' 


2-56 


40S 


11-09 


171-00 








...J 



18. /ron.— The amount of iron is not known. The t 
of all the bases probably varies greotly, owing to the » 
amounts supplied in food. 



SECTION II. 



ON TRE RELATIVE PROPORTIONS AND COMBINATIONS OP 
CONSTITUENTS, AND ON THE SYNTHETIC CONSTITUTION, 
THE URINE. 

That the relative proportions of the urinary constituents 
must be liable to variation is clear from the fact that the 
water, the chlorine, stilphuric and phosphoric acids, and the 
bases, enter the body in very varying amounts in the food and 

1 ArchiT del Vcrcini, Bind iii. p. 6Z7. 

' Hoppe (Schmidt'i Jahrb., I8S9, No. 12) hu IiIcIt fiamincd Ihli point, and 
Snili onljr iricn of tninioiiia. Thr quintilj rapidly incrruei after eu 
Neuhkuer'a nperim«nU, however, ire too precite lo be let iside. 

' Includei lime ind mignnis. 

' ArchiT del Vereint, Bind iii, p. 63. 

* Quoted by Vitentin. Report on Fhji., Cinililt't Jlbreib., 1856, p. 112. 
'Ibid., p. 9B. MelD of thirteen diys. 
' BinfluM de* WiuertriDkeni, 1896. 

* The mein of two seri«> at etpcrimeuli made on Herr Uhlenbrock, recoi 
pp. 107 ind 108 of the Zeilacfa. fur Hygiene, 1859, in bii ptper, Ueber die B 
witiuDg dea PettM anf die AuHcheiduDgen. 
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driakj and leave it by more than one channel. The range of 
variation in the relative proportions between these and the 
other constituents is therefore very great, and their modes of 
combination are very various aud changeable. The proportion 
between the substances formed in the body may be expected to 
be more stable, and this appears really to be the case, though 
even here the variations are great. The uric acid is usually to 
the urea as 1 to 50 or 60, but it may range, in health at least, 
firom 1 to -W), to 1 to 80. The relative proportion of the hip- 
puric aeid is not known. The urea is to the total solids as 1 to 
2 nearly, but these proportions have a wide range. The obser- 
vations of fiischoff' and Kaupp^ show that, as a general rule, 
the quantity of urea increases with the quantity of water unless 
this is in great excess ;* this is true also for the (ClNa), but 
does not hold good for the phosphoric, sulphuric, or uric acid. 
The sulphuric aeid formed in the body has been supposed to run 
parallel with the urea, and perhaps it does so during fasting 
hours; it is in about as 1 to 15 or 20; no such relation has 
yet been clearly proved between the urea and the phos- 
phoric acid, but observations in inanition hours are not yet 
numerous. 

The exact amount of pigment has not yet been settled ; but 
judging merely from Vogel's method, an increase of urea is 
usually accompanied by an increase of pigment, and the reverse, 

The various ingredients enumerated are in some cases in 
simple solution, in others they are combined.* 

Out of the body, urea can form a combination with cliloride 
of sodium, but it is not yet known whether this occurs in urine. 
There is a sort of general relation between the amounts of urea 
and chloride of sodium,* but it is not very close, and in disease the 
two substances are often excreted independently of each other 
(in pneumonia, for instance) . It is at present most probable 



' Die Htmitoff til Maui dei Stoffwechiel, 
* Vierorat't 'Archiv.' 1856, p. 560. 
' OccaiioDtll]', ioiluicei ire fouiiit of 

great aiaount of tolidi. Tlie three folk 

papeni 



,Iy. 



Uonu 






7 5' 3 gramme* 



G3-13 



Sd ., , . . 12S0 „ 

Cmmp. BUtt fdr iriu. Heilk., Octolxir, 1859. 

* 1 Iwg to refer to bii excellem aiticle Ij; Marcel (Brit, and For. Med.-Chir. 

RCT., laaS). Marcet, fulloniiis cbietlj Robin and Verdei, eDumeraiei the rollow 

ing : — Silti, chtorido of lodiuni. chloride nf poiu9iuiD(?), cliloride of imtnoniuni, 

etrbonale of lime, lulphate of time, iiilphate of poluh, baiic plioapbile of lime, acid 

1^^ pbotpliate of lime, ■inmoniaeo-magneBian pboipliaie (? auilior), aeuirtJ phoipbaie 

1^^^ of ioda, acid pbaipbate of (od(, phoaphale of potish. 

^^h ' Kaupp, Vierordi'i Arctair, isae. 
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that the urea is in simple solution. This is presumed to be the 
case also with the pigment and eittractives ; but of these sub- 
stances even less is known. 

The uric and perhaps the hippuric acids are combined either 
with soda, potash, or lime, or with all three. Osalic acid is 
probably at once combined with lime, and the salt is held in 
solution either by a combination of organic substance (mucos) 
or by the acid pliosphate of soda, which exerts a slight solvent 
effect upon it (Neubauer). The chlorine is unitai in great 
measure to sodium ; sometimes in part to potassium, especisUy 
when salts of potash are introduced largely with the food ; the 
sulphuric acid is supposed to be combined chiefly with potash, 
and sometimes with soda and lime. The phosphoric acid is 
combined chiefly with soda in the form of phosphates, with one 
and two atoms of fixed base ; but there are also phosphates of 
lime and ma^esia (POj + CaO + 2H0} ; (POj + 2CaO + HO) ; 
(POi + MgO + 2110) ; and (PO^ + 2MgO + IIO). It is pro- 
bable that phosphoric aeid is also in combination with potash j 
and sometimes, as au exceptional case, the whole of the phos- 
phoric acid is combined with potash, and none with 8oda.> 
Carbonic aeid may be either free or combined with lime, as 
bicarbonate. Ammonia exists chiefly or entirely as chloride cf 
ammonium, and perhaps sometimes as phosphate ; and Iron is 
either combined entirely with the pigment (Harley),or is united 
in part with chlorine (Bergman). The combinations of silicic, 
lactic, and other acids, when they exist, are not known. 

The mode of combination of the acids and bases ia extremely 
variable, being influenced, Ist, by the varying amounts of sods, 
potash, lime, and magnesia which enter the body with the food ; 
and, Jid, by the varying amounts of sulphuric, phosphoric, and 
oxalic acids, which are formed by oxidation or cleavage in the 
boily. There can evidently be no constant and immutable com- 
position. 

Altogether, the mean quantities of the ingredients enumerated 
in former pa;;es, when added together, make up alwut 60 to 65 
grammes = 926 to 1003 grains in twentj'-four hours, as the 
total amount of excretion. 

In the following table the mean amounts of solids obtained 
by actual evaporation, by various observers, are given. 

I Thui, In IiorVtr'% own urinf the chtorine i> united entirelj' lo lodium ; the 
phmphorii; icid lo poliih (not lo loila), lime (bibxii^), and magneaia ; the aulphiiric 
(dd to iHititli. Tl<e prohiMl irrangenicnt ippcired to him ; (CINa); (KaOSO,); 
(2K»Ot'0.h (K«OPO,): (2C»0P0j); (MgOPO,). (Uebw die Wirkunj dea Biera. 
ArchlT del VereiDi, Bud i, p. 347.) 
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Mean amount of urinary solids in twenty -four hours, aa deter- 
mined by cyaporation and weighing : 



».„„<,..„„. 


Ammnl in fTuoun. 


AmoOBtbiEniu. 


Becquerel 


3952 


610 




41-16 


635 


Backer {iBt person) 


53-36 


844 


J-Vogel 


60-00 


926 


J. Lehmann 


67-82 


1046 


Gomp Besanez 


6700 


1034 


Banke 


70-77 


1092 


Biicker (another peraon) 


7399 


1144 


Mean 


7659 


1182 


6114 


US 



I 



In different individuals, the mean amount of solids may be 
from 40 to nearly 80 grammes, and the mean amount as fixed 
synthetically aa well as experimentally may safely be put down 
as 60 grammes, or 926 grains, in 24 hours, in healthy men, on 
good diet, between twenty and forty years of age. Tlic range 
in the same person is at least one third of the mean amount 
from day to day. 

SECTION III. 



The amount of urea excreted by one kilogramme of weight of 
the body is estimated, both by Professor Lehmann and Julius 
Vogel, at 0-500 grammes in twenty-four hours; this would 
give 3J grains to each 1 lb. avoirdupois. In nine men, aged 
Irom twenty-three to thirty-five, whose weights and true mean 
excretion of urea are known, I find the mean excretion of urea in 
twenty-four hours, to each kilogramme, to be as follows: 0-420; 
0-424 ; 0-433 ; 0-449 ; 0451 ; 0457 ; 0-480 ; 0483 ; 0529 
grammes, the mean of the whole is 0-459 grammes, or 3-36 
grains, to each pound avoir. ; the difference between the lowest 
and highest amount being 0-109 grammes, or about 20 
■per cent. All but one of these numbers are below those 



t than one third 



' A tingle d»j't obiemtion. The •mouat ii probnbly loo high. 



given by Lehmaim and Vogel ; but yet the difference is not 4 
material, and probably we shall be close to the truth in receiving d 
0500 grammes as the mean excretion of urea for each kilo-g 
gramme in twenty-four hours. 

The weight of all the persons whose amounts of urea artti 
tabulated in previous pages is not known; but as the mean I 
amount of urea of all the cases is 3318 grammes, it follows, iti 
each kilogramme excretes 0500 grammes, that the mean weight f 
of all these men must have been 66 kilogrammes, or 145 lbs. 
avoirdupois. This is over the mean weight of men of this age < 
in general ; but it must be remembered that many of these . 
persons were healthy, athletic, well-fed students, whose weights 
would be over the average. Adopting 60 kilogrammes, or 
145 )bs. avoirdupois, as the mean weight of all the men whose 
urine has been analysed and recorded in former pages; and 
dividing the mean amounts of the urinary constituents before 
given, we get the following table : 





iBMhDIU 


■. Inttlmi. 










inccuiAttta 


nuc. a™Biuu«ip.i«. 


Water 


23 c.c. 


2-9 f5 


U«» 


0-500 grai 


mmeB 3- 5 3 grains 


UricAeid 


00084 


0059 „ 


Hippuric Aeid> 


00339 


0237 , 




Creatin' 


00043 


0032 , 




Creatinin' ... 


O'OO&l 


0048 , 




Kgment and Eitractivea 
Sidphuric Acid 


0-151 


1-062 , 




00305 


0-214 , 




Phosphoric Acid 


0'048 


0-336 , 




Chlorines 


0126 


0-875 , 





Let us teat these figures by the results obtained by others. 
We have already seen that the urea from the nine cases I have 
assembled is a little below the amount in the table (0--t59 to 
0500), but the difference is immaterial. 

The amount of uric acid in relation to weight is so variable in 
diflerent persons, that I find the amount given in the table must 
be allowed wide limits of variation. 



' Thrac niimben »te probMy iacoiTKt; (be; krc obuincd b; using Wt 
Imperrecl analyici. 

' Tbe imauiiu of creatin and craatinin are taken from Tliudichur 
men); but u tlie inD men weigbed not 66. but 70 aud 72 kilogtamD 
calated [lie excretion upon the mein of tbeie weighti. 

' I hare Uken Ibe clilurine il 7 gmnioea. or 108 graias. Tbe I 
a M UDcertcin tbil 1 have oot Teotiued lo pul in tbe figuroi. 
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THE AMOUNT OF ACIDITY. ZO 

Lelimana' says tbat one kilogramme in adults excretes, in 
tTenty-four hours, 0032 ^ammes of aulpliuric acid. In two of 
mj cases I found the amount 0035 and 0032 grammes, which 
ia a little over the quantity given in the table. 

The mean of the csperiments of Hegar, Gruner, and 
Winter, give 0064 grammes of phosphoric acid in twenty-four 
hours to each kilogramme, an amount which is over the quantity 
put down in the table. Some observations of Beueke's on 
himself, at different times, give the following numbers : 0046 ; 
0039; 00427; 00426 ; 00315 ; the mean being 0O403. This, 
on the other hand, is a little below the amount in the table. 

It appears, therefore, clear that the amounts giveu in the 
table must be tolerably near the true quantities, and may be 
safely adopted. 

The limits of variation above and below the mean excretion, 
according to weight, arc certainly considerable. If we compare 
two persons, we find that one may excrete in twenty-four hours 
only 0-390 grammes (Beneke in one series), and another 0529 
grammes of urea to each kilogramme. And variations as great 
occur in the other ingredients. Also in the same person the 
amount of urea escreted by each lb. weight of the body at dif- 
ferent times varies rather largely (even occasionally as much as 
20 per cent.); so that certainly we must allow a wide range of 
mean maximum and minimum excretion, above and below the 
mean recorded in the table. In the other ingredients, the maxi- 
and minimum excretion of each lb. weight ia even greater 
than in the case of the urea. 



SECTION IV. 



: OF THE ACID 



r THE UBINE. 



The acidity depends on a general excess of acids over alkalies ; 
the immediate cause may be various, and may depend either 
entirely on acid phosphates (other acids, such aa SOj, hippuric 
and uric, being in large quantities) or, in additiou, on the 
presence of an organic acid* (lactic? butyric? valerianic?), or 
of some acid salt, other than the phosphate. 

The amount of the acidity, as determined by careful neutra- 
lizing with soda,' is ofteu conveniently expressed by saymg 

> Handbueh, 2d tilt., 18J9, p. 286. 

* The iciilily ihould ilvrsjg be delermined u toon ifter the uriiie U puied M 
pouilile. u il ripidly incrf»sej in moil tpeciniEas of urine. 
^ ArciiJv dcB Veieini, Band iii, p. 027. 
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(not that it ib equal to bo much alkali, bat) that it is equal to 
BO much crystallized oxalic acid. Reckoned in this way, the 
acidity in twenty-four hours in male adults is thus given by 
different observations ; 



Kabi Of Oun'n. 


,SJ«1^ 


gniu of Oulic 
■^ And. 


Winter 

{another man) 

Vogel 

Kemer 


2-375 
1-924 
2 to 4 
1'919 


36-67 

29-70 

30-S3 to 61-76 

2999 



SECTION V. 



OS THE SPECIFIC GBATITY Or THE 1 



The specific gravity of healthy urine has a mean of 1020, 
and ranges from 1012, or lower, to 1030 or higher. The 
variations depend especially on the varying amount of water, 
which causes the aolids to be in relative greater or leas quantity, 
and on the varying amount of solids. Of the various solids, 
the quantities, Ist, of the urea, 3d, of the pigment, 3d, of the 
chloride of sodium, and 4th, of the remaining constituents, must 
be supposed to be the most important. The specific gravity 
cannot point out which ingredient is affected, and great changes 
may occur in relative constitution without any alteration in 
the Bpecific grarity. For example, the urea may be greatly 
increased, and yet, owing to lessening of the chloride of sodium, 
the specific gravity may be unaltered, &c., &c. 

The rules for determining the solids by the specific gravity 
(multiplying the last two figures of the specific gravity by 2 for 
most cases, and by 2'33 for diabetic urine, which gives the 
amount in grammes in 1000 c. c.) give merely approximative 
results ; yet, on account of the ease of determining the specific 
gravity, they are useful. 



SECTION VI, 

ON THE ORIGIN OF THE URINABV CO>fSTITrENT8. 

1. In health, the water of the urine is derived entirely, or 
almost entirely, from the water of the liquid or solid food. 
Schmidt's experiments oo cats show, however, that water is 
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eometimcfi formed in the system ;' but whether this passes off by 
the kidneys is not known. Its amount is probably small. 

2. The urea is the product of the metamoriihosis of the 
nitrogenous tissues, and it would appear that in cats (Sclimidt) 
and in dogs (Bischoff and Voit-), and, perhaps, in all flesh 
feeders, it contains all, or almost all, the nitrogen which enters 
the body. In man, however, nitrogen passes off in the uric 
and hippiiric acid, in the pigment, in the creatin and ammonia 
of the urine, in the urea and other organic compounds (?) of 
the skin (Schottin and Funke^), in the iteces to a small extent, 
and in the ammonia of the breath (?) ; so that the renal urea 
represents not more than two thirds or four fifths of the nitn^en 
of the ingesta. 

As, however, it represents so large a quantity, it is evident 
that the urea is furnished by almost all the nitrogenous tissues, 
either at once or from other products being formed in the first 
instance, such as creatin and uric acid, or gelatinous com- 
pounds. The muscular tissue is, in all probability, its greatest 
source. It is possible that it is formed largely in the liver. 
(See " Liver Diseases.") 

In star^g animals, as stated by Berzeliua, the urea can only 
come from the tissues, or from the albuminous constituents of 
the blood. 

If Biachoff's latest esperiments arc correct, it appears that the 
nitrogenous constituents of the blood {albumen, fibrine, &c.) 
do not break down into urea under the influence of the in- 
spired oxygen ; and that, to form urea, the chemical attractions 
and repulsions going on in lii'ing tissues are necessary (Bischoff 
and Voit^). 

If urea is actually formed in the biood, it is, therefore, ac- 
cording to Bischoff, not from fibrine, albumen, or htematoglo^ 
bulin, but from other substances which have entered the blood 
as the effete products of tissues,^ such as creatin and creatinin 
from the muscles, &c. 
■ This statement, if true, would settle at last the much con- 

^^ troverted doctrine of the " luxus consumption" of the albu- 
^P minous food (Bidder, Schmidt, and Frerichs), — that doctrine 
^M which teaches that the well-known increase of urea in the urine, 
^M soon after meals, arises simply from the surplus albuminous 

H 



■ Valentin (DrintoD'a Tram,, p. 327) apeilci of it a, 

' h of ihe water of the food, but alalea tlial thi 

worthy. Schmidi'a number* give a mucb >inal1er amount. 

* Die Getetie der Emiihrung dei Fleurbfreuen, 18G0. 
> Molcicbolt'i Unteiauchungen, Band iv, p. 3G. 

* It i* acarcel; neceuarr to u; that the luppoied artilicial production of urea 
from albumen, hj Becbtmp, has been ibonn to be a fallacy by Staedeler. Benicic 
acid, bowever, ttia actutllj' produced. 
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material (which is sot required by the system) being at < 
converted into urea. The enormous increase in urea has seemed 
to many persons to completely prove this doctrine ; but Bischoff 
aad Voit have now given strong grounds for believing that 
it is incorrect, and that, in this case, as in all others, the 
increase in the urea proceeds from the increased metamor- 
phosis of the formed tissues, and that albuminous food in the 
blood can no more be acted on by oxygen, than the albumen iaj 
the blood of the fasting animal can be so acted on. 

The point is of extreme interest to physicians, and it is to bal 
hoped that physiologists will soon be able to pronounce defi- 
nitively upon it. 

3. That the uric acid is also a product of tissue metamorphodll 
is certain, but its exact places of formation are unknown. It itl 
found largely in the spleen (Seherer), and in some amount ia I 
the lungs (Cloetta and Wiederhold), and in the liver, brain, &c; i 
but it would be premature to conclude it is produced in these I 
organs, or is found nowhere else. 

Is uric acid also formed at once from food, without having! 
been a constituent of any tissue ? That it increases after food 1 
b certain, and possibly Prout's statement that tliis increase ii 
greater after indigestible food may be correct, though full oh- 1 
servatious are yet wanting on the point. But if the urea is only I 
formed from tissue, the uric acid must be also presumed to have 1 
only a similar origin. For if uric acid were formed directly in 
the circulation, from the action of oxygen on albuminous food, 
urea would be also so formed ; for uric acid introduced into the 
blood breaks down entirely into urea and other substances 
(WohlerandNeubauer). So that the rule respecting the forma> 
tion of urea, must apparently govern the formation of uric acid. 

One diOiculty, however, occurs here. While the complete de- 
struction of uric acid introduced into the body is quite certain, 
it is as certain that uric acid, or some amount of it, produced in 
the body is not so destroyed, but passes off with the urine; 
why should we not suppose that the unknown conditions, which 
in this case protect the uric acid, may be also protective, if urio ■ 
acid is formed directly from food ? In other words, is the | 
parallel drawn between uric acid artificially introduced, and I 
uric acid supposed to be produced from food in the circulation^ \ 
a correct one ; and is the argument deduced from it valid ? 

We do not, at present, know enough of the transformation at 1 
uric acid into urea to enable ua to give an answer ; but we ma^ I 
safely say, that if uric acid be produced from food in the circu- ] 
lation, it must be destroyed and pass into urea, unless some ] 
protective influences are present ; and that there is, so far, no j 
evidence whatever that such protective iuHucncee are present. ( 



THE ORIOIN OP THE CRIXABY CON'STITCBNTB. 



29 



I 



So that, unless we introduce an unauthorised conjecture here, 
we must suppose that if urea is formed only from tissucB, uric 
acid must have only a similar origin. 

The easy conversion of uric acid into urea, both in and 
out of the body, led Liebig at once to the supposition 
that uric acid is only a prior stage of transformation of 
urea; and if this view be pushed to its legitimate con- 
clusion, it would affirm that all the urea has passed through 
the preliminary form of uric acid. But this riew has never 
been thoroughly established, and is, in fact, in very much 
the same position now as when it was propounded ; the com- 
parative constancy in the amount of uric aeid, within narrow 
limits, and the want of connexion between its changes and the 
changes in the urea, in health and disease, seem to offer ex- 
tremely strong arguments against Liebig's supposition, and 
show, at any rate, that some further expression of the pheno- 
mena is necessary. Arguments against Liebig'a hypothesis are 
also generally drawn from the condition of the urine in the 
several classes of animals (birds, serpents, &c.) ; but as the real 
amount of oxidation in these animals is very imperfectly known, 
this argument is not a strong one. 

4. The hippuric acid would seem to be a very frequent con- 
stituent. Is it, in man, derived from tissues or immediately 
from food, or from both sources? That it is derived from 
the tissues of vegetable feeders is certain, as it occurs during 
fasting, and when their food contains no benzoyl compound 
(Hallwachs). But in man it seems to disappear during fasting, 
and not merely to lessen, as the urea and uric acid do ; so that 
its tissue origin is uncertain. 

That it is formed at once from some kinds of food is quite 
made out. Any compound containing benzoic acid, or a deri- 
vative of benzoyl, will produce it by union vrith glycin in the 
hepatic circidation ; or in the general circulation, if glycin hap- 
pen to be there. (See " Benzoic acid.") 

But it is not necessary that food should contain benzoyl. As 
already said, no compound of the class is contained in the food of 
the herbivorw; and as it has now been shown by Guckelberger, 
Staedeler, and Hallwachs, that nitrogenous substances can yield 
benzoic acid by artificial oxidation, it may be inferred that the 
same thing may occur in natural oxidation ; and that the benzoic 
acid thus formed will take glycin, as usual, and form hippuric 
acid. In what other way can we account for the fact that, on a 
strict animal diet, Weissmann' still found some amount of hip- 
puric acid in his urine? This must have come from food or 

' Kenle'i Zciltch. fur rat, Med., 1868, Band il, p. 331. 
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tissue; if from tisBnc, why is it not found in fasting animals?' 
All nitrogenous aubatanccs, however, will not produce hippuric 
acid. From experiments on rabbits, Weissmann has concluded 
that protein matters do not give it. In men, also, he thinks i 
vegetable albumen is wholly indifferent I As might be atitici- 1 
pBted, starch, neither in rabbits or men, causes it ; nor, accord* I 
ing to Hallwachs, does chlorophyll. In rabbits, Weissmann thinks 1 
(without, it seems to me, any convincing evidence) that it is the I 
" encrusting substance" (lignin ?] which forms benzoic and thai. I 
hippuric acid. I 

Another possible mode of origin has been indicated, which i 
would show an origin from tissue, in all probabihty. Von 1 
Maack' has pointed out that tyrosin, which contains two atoraa 1 
more of hydrogen than hippuric acid, might form tliis latter l^ I 
oxidation, thus : I 

TvTosin. Hippuric Aoid. Witer. I 

C„!I,|NO, = C„Hi,NOj + 2H0. 1 

If the doubtful statement that succinic acid produces hippuric I 
acid be correct, it is, at present, quite inexplicable. (See chap, ii.) l 
Hippuric acid in the circulation does not form urea, 1 

6, The pigmeiii is believed to be derived from the colouring 1 
matters of the blood-cella ; and, perhaps, it is not going too fajf I 
to assume its amount to be a measure of their metamorphosis.' J 
Whether it at once comes from the blood pigment, or through 1 
the intermediation of bile pigment, is imcertain, * I 

6. The origin of the " extractives" {other than the pigment) J 
is uncertain ; the creatin and creatinin are probably derived I 
from muscles, and Liebig's latest observations show that the I 
creatin is a product of creatinin (' Annalen der Chcm. nnd | 
Pharm.,' Bd. 108, p. 351), so that it is even questionable if 
creatiu is a normal constituent of the urine, or is merely a 
product of decomposition of creatinin. The sources of the 
resinous substances, the sarcine, the various acids described by 
Staedcler, &c,, are quite unknown. 

' It would be well lo repctt the ■nalj'iei on ilarving animili. Tbe htppuric acid ' 
□117 only baie been over looked. 

) Arcbiv fiir Wiaaenach. Hedk.. Bind iv, p. 100. 

* II ii 1 Tcry important point lo mes4ure the atnoanl of pigment, but u unrortu- I 
mtelr it CMDOI be iwUud, thia un only be dene by imperfect methodi. The bat j 
i« that deviled by Profeator Vogel i viz., the comparison of a ilratum of ur 
definite thicknea* with a standard tibte of cotourg, 

' The idenlitr of haematoidin and bilifulvin (Valentiner and Kerner) leems i: 
be beyond doubt; and the very close resemblance of urine pi^enl to hiliiulvin li i 
llrODgly luggeBtive of Hn iiepstic arigin. Kiihne's eiperlaients on the deittuclion af I 
blood-cells by the bile acids may poisibly explain hereafter tbe eiact mode ot J 
origin. An irgumeni in favour of a liver origin may ^rhapi be diiim Eron thtj 
effect of Uver-diaeaaes on the uriiiary pigment. 
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7. The sulphuric acid is in part at once derived from the sul- 
phates of the food. During fasting it is formed from the Rulphur 
of the albuminous tissues. Perliapa it comes in great part from 
the sulphur-holding taurin and cystin, which can be found in the 
liver, lungs, and other parts of the body, but not generally in 
the excretions, and which, therefore, must be broken up. At 
present, however, all that can be said of sulphuric acid is that 
it may be taken as a measure of metamorphosis of sulphur com- 
pounds during faxting. About one third of the sulphuric acid 
of the urine is derived at once from food ; the remainder comea 
from the oxidized suJphur- holding tissues. 

All the sulphur entering the body is not excreted by the 
urine; some passes off in the stools (Marcet), some by the 
skin — in perspiration, hair, nails, and cuticle. 

8. Phosphoric acid is in part derived from the food at once ; 
in part from metamorphosis of the phosphorus of the nervous, 
and of the muscular tissues, of the bones, of the blood-cells, and 
of all parts containing phosphorus or phosphates, A large 
amount of earthy phosphates pass off by the bowels (unabsorbed 
portion of food V ) . 

9. Chlorine is of course derived entirely from the food ; about 
three fourths of what is taken passes off by the urine,' and 
one fourth by other channels, chiefly the skin, as scarcely any 
is found in healthy stools. Wiederhold has tried to show that 
some passes with the breath. As it composes parts of almost 
all tissues, it is increased by their disintegration, if this takes 
place without the supply of chlorine being cut off, or without 
retention in the body. 

10. The alkalies and earths are of course obtained from the 
food, with the exception of ammonia, which is probably formed 
in the system (from leucin? Neubauer). They then enter 
into the composition of all tissues. Potash exists largely in the 
muscles, and in the red particles of the blood ; soda, in the 
serum of the blood. But both are present in almost every part. 
The linie proceeds especially from the metamorphosis of bone, 
though the amount of this is small ; the lime and magnesia of 
the food pass out in very small amount by the urine, but largely 
by the bowels. 

We are not at present in a position to connect the amount of 
a urinary constituent with the metamorphosis of a particular 
tissue; but other symptoms will often enable us to do so. 
Thus, an acute disease of the nervous centres would prove that 
these, and not the muscular tissue or the bones, are the origin 
of a large quantity of phosphoric acid which is found; the 
Enluill; (Biichuff, firnilining Ati Flciuli- 
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rapid wasting of the muBclea in acute rhenmatism, or in typhoid'! 
fever, would show that the large amount of urea found in theMi ] 
diseases is derived from metamorphosis of muscular tissue. The | 
examination of the amount of the constituents of the urine is, J 
then, at present not so much an aid to diag^iosis of a special 1 
tissue disease, as a measure of the process whose presence i* 1 
known from other symptoms. As the subject is better known, 1 
however, it will pass beyond this point. I 

It will he seen in subsequent chapters that the urinary ingrfr- 1 
dients can vary in amount in four ways. They may lw.il 
increased — 

1. Because their formation in the body is increased, > 

because they enter the body in large quantity. 

2. Because their elimination is increased (formation and in- J 

gresa being unchanged}. 
They may be diminished — 

1. Because their formation, or eotrauce into the body, is les-J 

seiied. I 

2. Because their elimination is lessened (formation and ingreMd 

unchanged). 

Can there also be a perverted metamorphosis ; i. e., can urisfl 
acid be formed instead of urea, or the reverse ? No positiTefl 
decision can be come to at present, on this point. 



SECTION VII. 



As the amounts of the secretions from the bowels, skin, aniij 
lungs are often referred to in the following pages, it seen 
desirable to give such a sunmiary of this important subject i 
may enable the reader to form an opinion as to the increase otm 
decrease of the excretions, when the amounts are stated. 

The estimations of Saoctorius, Anselminus, Seguin, Podart, 1 
DaltoD, &c., are given in all works on physiology ; and I shall, J 
therefore, confine myself to the most recent obsCTvations. 
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Tola! amount of Itigesta and Egesla in twenty-four hours 
{omitting the inspired Oxygen). 
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One kilogramme of body weight, therefore, received and ex- 
creted in twenty-foiir hours — 
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The excretions in 100 parts were, therefore— 



..„,. 


"lirtiV 


rnn 


Skio uiid Ltmgi 


Vilentin 

Groii(l>tcue) 


ao-i 
ei-2 

GI 


G'6 

4-97 

51 
5 


432 

3923 
337 
34 



' Teit-book of Phfi., IraoBlitul by Brinton, p. 325 (587 Eriini, or 39 ^mmei, 
were reUined in the body — gain in weight). 

' Ueber du Verhiltniii der ten. in den inien. Aaischeidungen, Insug. Diss, 
(lieuen, 1855. (Retlined in bodf, 170 gnmrnei to Ihc first cue; loai of weight in 
tlie leconil cue, 538 grammei.) 

■ Valentin's Report ia CtnstUt's Jibresb., 1857, Biod i, p. 89. Giin of ireigbl, 
100 grkDiDies. 

' Seme of the iugeata vere retdned in the body in these Ibree casei — gain of 

' Loi! of weiglit in thij c«ie— eieeii o( eictetion over ingesla. 
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Benekc^ pre^ screnl accurate detenninations from obsenra- 
tvjUi carried orer rix and twelve claTS. 

First series, six days ; three healthy males. 
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Second series, six days ; three healthy males. 
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\%lien kept on a diet somewhat regulated, and, therefore^ 
insufficient, it will be seen that all these experimenters lost 
weight. Adding the two series together, we obtain the following 
pcr-centages : 

Per-centage amount of the excretions. 



Ktaie. 
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35 
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24 
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Mofllcr^ has made some obseryations on children, young men, 
and women. 

< IJ«))er Nauheiro't SooUhennen, 1859, p. 37, et teq., and p. 139, et seq. 
' The term ** lolidt " includes the water of the solid food. 

' It was questionable, however, whether the person designated Ma. was in perfect 
health, as during the whole six days he suffered from constipation, so that, instead of 
140 or 160 grammes, only 21 were discharged through the intestines per diem. 

< Archiv des Vereins fur wiss. Heilic., Band iii, p. 398 (1857). 
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One kilogramme of body weight excreted in twenty-four 

Lours — 




The per-centagca were therefore, of the total excretions, a 
cording to Mosler — 
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The very rapid metamorphosis and the great elimination in 
children is well seen by a reference to the amount excreted by 
each kilogramme of body weight ; the amount of mine is double 
that of the adult ; the fiecea three- to six-fold ; the skin and Imigs 
excretions more than double. The increased activity manifests 
itself everywhere, but comparatively more in the intestinal, skin, 
and lung excretions, than iu the kidneys, as is seen by reference 
to the per-centage accounts. 

The relative amount of the various excretions is evidently 
subject to great variety, &om sex, age, food, and other influ- 
ences. Speaking very generally, it can now only be said, that 
in adult men the proportions in 100 parts of excretions are — 

Urine 48 to 62 

Ffeces 4 „ 8 

Skin and lungs 30 „ 46 

The relation of the ultimate elements (i.e. the nitrogen, 
carbon, hydrogen, and oxygen of the varioua excretions) to 
each other, is a physiological problem of the greatest importance 
to physicians ; that this relation, in flesh-feeders, is regulated by 
the most constant laws, must be admitted, from Bidder and 
Schmidt's, and Bischoff's and Voif s investigations. 

In men, the amounts cannot be so perfectly fixed, but I sub- 
joiu Barral's experiments, and the latest statements I have been 
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able to find, viz., those given by Vierordt and by Fick, in their 
recent works.^ 

The mean experiments of Barral, as given by Ludwig,^ are — 

1st series. — ^Time, 5 days ; weight, 475 kilogrammes. 



Ingestft— 

In the food 

Through the lungs 

Egesta — 

Through insensible per- ) 
spiration (skin & lungs) S 
Through the kidnevs 
Through the bowels 




For 1 kiiu'^ruunie in 24 iMmrs, in grammet.) 
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2nd series. — ^Time, 5 


days; 


weight, 47*5 


kilogrammes. 


Ingesta — 

In the food 


56 


0-9 


0-4 


4-0 


38-8 


• • • 


Through the lungs 


••• 


•«• 


• • • 


164 


• • • 


• • 


Egesta— 
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These observations make the exit of nitrogen by the skin and 
lungs much greater than is now usually supposed to be the case ; 
in the first series more than 50 per cent, is stated to emerge in 
that way, whereas it is usually assimied that 75 per cent, passes 
by the kidneys : the salts, sulphur and phosphorus, are dis- 
regarded. 



> Vierordt, Grundriss der Phys. des Menschen, 1860, p. 184. Fick, Compendium 
der Phys. des Menschen, 1860, p. 445. 

' Lehrbuch der Phys. des Menschen, 1st edit., 1856, p. 442. 

3 These numbers, multiplied by the weight (47-5 kil.), give the total amount of 
trach ingredient, received or excreted in twenty-four hours. 
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Vierordt's Calculation. 

Inffesla and Egtsta of an IteaUhy adult man. 

Ingesta in 24 hours (in grammes).^ 

CThe iiid H of the ilarch «re lakcu u witer.) 
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Egesta iu 24 Iiours (in grammcB). 
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The pcr-centage amounts of this table are — 

By the lunga 32 per cent. 

„ akin 17 

„ intestincfl .... 4-5 „ 

„ urine 46-5 „ 

100-0 

It will be observed that Vierordt docs not assign any salts to 
the perspiration, but includes them all in the urine and fwc-cs ; 
the sulphur aud phosphorus arc also not distinguished, nor docs 
he assign any nitrogen to the skin. 

' Any orth»e amounts. nuliijilUd by IW4, will gire tliE amount in i;riiiMi. 
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FrofeBBor Pick's table is taken from Hilderaheim : > 

Ingesta in 24 hours, in grammes, for men of from 50 to 60 
kilogrammes weight. 
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In addition to the H and O of the starch which are taken 
as water, 131 grammes of water are presumed to be formed in 
the ^tem. The qualities of the water and of the H and O in 
the eoltmms of ingesta and egesta do not, therefore, conespond 
in the two tables. 



t Norn*ldiJU, Berlin, IBS8. For moch foUer deUil* on Ihii 
mliJMt, and on Ibe reLitioo of Uie food to tbe eicretioni, I beg to Tela to Hildu- 
heim'i mutorl; work. 



CHAPTER I. 



ON THE VAIII.V 



The composition of the urine varies greatly in different indi- 
viduals, and in the same individual frum day to day, owing to 
the unequal influence of varying pbysiological conditions. It 
ia no easy matter to assign to each of these conditions its exaet 
iufluence, and all that can be at present attempted is an enu- 
meration of tliem, and an approximative estimate of their 
several effects. 



Excretion of urine in adult women. — Becquerel has stated that 
women excrete more urinary water, but less solid matter, than 
men, but this is incorrect. Some women may pass more water 
and more solids than some men, but (if weight be disregarded), 
us a rule, females excrete both less urinary water and solids than 
the other sex. 

The urine has not been so carefully analysed in women as in 
men. Placing together the observations of Becquerel,' Lecanu,- 
Biscboff,^ Mosler,* Bcigel," and Ranke,' the follon-ing table gives 
the mean of numerous analyses iu twenty adult women, between 
sixteen and forty years of age.^ 
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_ e Hirnitoirili Ma»i der Sloffwechieli, le.W. 

* Beilrage zar Kenniniis der Uriii->l»ondiirung, Giciien, IH53; nnd Arcbiv fur 
vimtiicbift. Hcilk., Biiid \\\. p. 410. et >eq. 

' Unicn. iilwr die Harn., &c. Aiis Nu» Ada, &c.. Band itr, liesondeT* a1j^ 
(Inickl, p. 20, et leq. 

' AuiMheiilung d«r Hamuure, p. 7. 

' III an "adult womin" (exuct age and meight not firen]. Waruei-kc found llie 
mean of leien dayi lo be 2fi'K graiiimoi, or 414 grains, on ituxed diet (quoied by 
Moors, Dublin Medical Preit, Julv, lUliQ). A* ilie age ii uncertain,! have not iu- 
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UriTie of adult women in twenty-four hours. 
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The mean amount of urea in different women may vary £ 
12 to 30 grammes, but it is usually from 16 to 28. 

The cxeess of the phosphoric acid over the mean amount ) 
adult men, probably merely arises from the analyses in whi 
phosphoric acid is given being too few in women, so that 1 
mean amount is placed at a higher figure than it will be whi 
the analyses are more n 



The excretion of urea, according to weight, cannot be given atfl 
present with any certainty, but the following are the prindpi' 
facts known : 
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' Virchow'i Archiv, 1859, Binil xvi, p, 211. The chloride of tadinn 
womu uDounleil lu no leu Ibin 2b gnmmci (^386 Erain*) ia IwentjJour b< 
In cnntequenM of ■ veiy mIi, rich diet. 

> Arshit Tiir wlu. Hellk.. Quid it, p. iOO. 



Tf the menn weight (55 kilogrammes, or 121 lbs. avoird.) be 
conBidcred the same in the case of the other ingredient*, we 
obtain the following table : 
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It would, then, seem probable (though it is certainly not 
proved) that women excrete, according to weight, a little less 
urea tliau men (1 kilogramme in women = 04il4; in men = 
0459 gramme, or 0'500; p. 2i, Introduction). Professor 
Lehmaun' and others have already stated that the amount of 
urea to weight is less in women than in men, an opinion 
based on Valentin's figures. 

The range of urea in different women appears to be quite as 
great as in men (from 0600 to 0320 gramme per kilogramme, 
in twenty-four hours). 

The other ingredients are excreted in ratio to weight in very 
nearly the same proportion as in men ; the slight excels of phoa- 
jihoric acid is probably owing to the analyses in women being 
few in number, so that the amount is too high. 

The deviation in women from the mean amount is as great as 
in men. Many womeu secrete on an average only 13, 14, or 18 
grammes of urea daily ; others 28 to 30. The usual indi\-idual 
range appears to be about 4 or 5 grammes above and below the 
mean amount proper to the person. 

No satisfactory experiments have as yet been made on the 
effect of sex at different ages ; the few facts known are included 
in the next section. 



SECTION II. 



Ftetus. — The urine of the foetus is either slightly acid or neutral ; 
it is destitute of urea^ and is highly albumiuous, and sometimes 

' Ilinrtbiich der Phyj. Chem.. 1S59. 

' Moore. Heller'i Pntliology of the Urine, 1855, p. 32 ; and Dublin Quarli^rly 
Mcil, Journ., ISib, vol. \X. p. H8. 
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hloodj (Front, Mcx)re,' Stockvis'). Moore, however, fonnff 
a coiuiderabic quantity of oitrogen was olitaiiied by the action 
of the hypochlorite of soda (Da^7's test for urea), which he con- 
jectum may have been derived from allaiitoiu. This substance 
ira» not, however, isolated. Brande found uo uric acid, white J 
Front di«covcred a considerable quantity. In the fcstnsfl 
of the cow and sheep, the urine is saccharine (Bernard*); J 
whether this is the case with the human f<Btus ia uncertain.! 
Stokvis,* in a five-months' fcetus, and Moore, in four specimens a 
different ages, found no sugar. Moore noticed a large quanti^j 
of " pavement epithelium " (kidney ?). 

Dead-bom child. — The urine of a dead-bom child examined bj 1 
IIoppc* was found to contain only 3*26 parts per KXX) of oi^anio] 
matter (nature not stated), and 271 parts per lOUO of salts. It^ 
was therefore highly ddute. 

New-born child. — The amount of urine in new-lwm childrea ] 
is not accurately known, so great are tlic difficulties of colleo- J 
tion. It is small up to the third day, and is afterwards about S' I 
ounces doily (Hecker). In a case of Picard's it was 5 ounces J 
(160 c.c.) on thesixth day. The reaction is almost, if not alwaji 1 
acid ; the colour pale yellow. There is in some cases (about 40 per I 
cent.}, and usually within the first fourteen days," sometimes a 
late aa the fortieth, a discharge of urates ;^ it is yet uncertaiit 1 
whether this is not pathological. Hecker is inclined to consider J 
it K). Lccauu, Raycr, aud (probably following him) Robin, and I 
Venleil state that the urine immediately after birth does not J 
contain urea," but this is certainly not constant, as Ficard^ found | 
in the urine of a child five hours old 0'84i per cent. (!) of urea, [ 
and in seven other children from one day to five months old, from 
0'27 to I per cent. Albumen and sugar were not noticed in any 
of Picard's coses. 

In the urine of an eight-day- old child, Hecker'" found 0" 41 per I 

' Dublin Quarlerlj Med. Juum., Tot. XX, I85S, p. SS. Etimmcd eight ipcdmem 
orroEUl urine; ip. p. I00S5, hlood anil ilbumcn were preiriii: Ihere wu no urea. 

' Slakiii, Canititl'i Jahreib. for lB5Gi Virchow's Report oa Chronic DU., 
Banriif, p.Sbl. 

' Bernard nferi the lugir in the urine of the fo-tai to the ume eondition wtiieh 
caiiKi the pnersl dilTuiion ol " glycogenic celluUt " in the bodt, at a lime previona | 
til the action at the liver. Wlien the liter begini its fuaciioni, the lagar di«- | 
apiiean. (Complei Rcodui, 18^9, No. U, p. 679.) 

' Hecker. in Virchow'* Archil, Band xi. p. 229. 

* Hodann, qnoleil bj Hecker. 

* Thii ii connected with the uric acid infarctni of Ihe kidneys nf tint 
elilldran, which hu beea latnl/ carefully invciliBuicil by Uoduia, Virclioi 
Ileeknr. 

' Ha^er, Mai. del RcIuk. tome i, p. Gl. 

* Srher^r"* Rewrl mi Plivi. Chem., Camtall'i Jahreib. for 1856. p. 171. 
'" Vjrcliow'i Archiv, D»nd ji, p. 231. 



1000 of urea, O'll of uric acid, and no less than 6-14 per 1000 of 
other oi^anic matter (some of the reactions imiicated allantoin.) 
In another case, from the eighth to the seventeenth days, the pro- 
portions were — 

Urea 284 per 1000. 

Uric acid .... 0-31 „ 

ClNa 0-89 

Sulphuric acid .... Q'24 „ 

Phosphoric acid . . . 006 „ 

Lime, soda, potash, extractives, and a little oxalate of lime were 
also present. 

Young children (4 to 8 years). — Lehmann' states that the 
urine of children pontaiits small quantities of phosphate but 
much sulphate ; much hippuric but little uric acid. 

Putting together the analyses of Scherer,^ Rummel,' Biachoff,* 
and Lecanu,' I have calculated the following table ; the mean 
age of the children was four years two months, and the mean 
weight was 31 lbs. The sexes are placed together : 





EBKlUh "'Kb'.. 




Water 

Solids 

Urea 

Extractives and vol. salts ... 

Fire-proof gaits 


f3"iij 
436 groins 
17S 8 „ 

60-7 „ 
1869 „ 


13'7 grains 
5-77 „ 
196 ,. 
6 03 „ 



The following table, taken from Uhle, gives the amount in 
French weights according to the authorities quoted. It includes 
some of the analyses given in the above table, and adds those 
made by Uhle himself. In this table the analyses of Uhle* iu 
three boys and two girls are compared with those given by 
Scherer, Mosler, Kummel, and Itischoff: 

' Lehrbuch der Phyj. Chem., 2il edit., Bsnd ii, p. 41G. 

' WiircbuTE Verhandl.. Band iii, p. 180. 

' Ibid, Bind T, p. 116. 

' Die liirniloff all Muu dei Sloff«echie1j. 

' Juuniil de Pbarm., iSS9. rot. IV. 

■ Srhmidt'i Jihib., lSa9, No. ID, p. IDi from Ihe Wicii Med, Zdticli., IgJS, 
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TaWe from UUe (amounts in cubic centimeters and grammes) o 
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The effect of ae\ below the age of eight would appear from I 
these few observations to be imperceptible. 1 

The auolyscB are as yet too few to completely determine the 1 
relative amounts of excretion iu children and adult males ; but ] 
the following table is probably near the truth. 

Taking children (both sexes) between the ages of three and J 
seven, it is found that each kilogramme of body weight excretes 
in tweuly-four hours — 





I^chBd™ 


iRDutoadnlU. 


Ut^UkcnUM. 


irrei 

Bitrmcil»ei •nd vol. ult> 
CUwioe 


S9C.B. 
0-973 gnmrDB. 
0-279 ' .. 
0-308 „ 


23 C.C. 
O'SOO Knmmo 
0151 .. 
0-lOC „ 


36 ce. 
0-473 grinRtM 
0-128 „ 
0-202 „ 



The amounts of the uric, sulphiirie, and phosphoric acids, and 
of the bases, in children are so uncertain, that it would be an 
affectation of accuracy to include them in the calculation. In 
the above table it will be seen that healthy children under seven 
excrete almost twice aa much urea in pro|>ortion to their weight 
as adidts. After eight years of age the few analyses seem to show ' 
that the excess gradually lessens, until at about sixteen to eighteen 
years of age it reaches, or almost so, the excretion of adults. I 

The extractives appear from the above table to be also greater 
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in children, thougli to a rather less pxtent than in the case of the 
urea. Scherer, from his analyscsj' concluded that the extraetives 
are defieicnt in the urine of children ; and so they decidedly 
appeared to be, when his analyses of children and adults were 
compared. But on extending the observations, and taking in 
many more analyses in adults, andRummel's analyses in children, 
it would appear that Scherer's statement is not correct on the 
large scale. He had placed the amount of extractives in the 
adults too high, and in the children too low ; and it may at pre- 
sent be inferred that the extractives follow the same rule as the 
urea, and are greater in children, in a ratio a little below that uf 
the urea. 

The amount of chlorine to body weight in children is very 
great ; nearly threefold the amount in an adult male. 

Everything then shows a very rapid kidney elimination iu 
children ; and in these respects tlie kidneys only participate in 
the activity of the lungs (Scharling), and of the skin and intes- 
tines (Mosler). 

The processes of construction and destniction in children are 
both very active ; the tissues form rapidly, and almost as rapidly 
disintegrate. It is not till the period of complete growth is 
attained that a more quiet metamorphosis goes on. 

In spite, however, of this rapid metamorphosis, oxalate of lime 
crjstals are not uncommon in the urine of children ; they occur 
in about 27 per cent.'^ in children between four and fourteen 
years of age. 

Middle age.— Very few analyses of the urine in healthy men 
between forty and sixty years of age have yet been made. It 
seems probable, however, that the diminution iu the excretion 
of urea, which is so marked in old age, is perceptible to a leas 
extent all through middle life. We require, however, as many 
analyses as liave been made in men between twenty and forty, 
to fix the exact rate of diminution. Perhaps we may provision- 
ally assume, that the urea excretion proper to the indindual 
will fall 5 per cent, between forty and fifty years of age, and 10 
per cent, between fifty and sixty. The few analyses I have made 
have been in hospital patients, who had no great amount of 
disease. They show a greater lessening than I have just assumed, 
but then the men were on rather poor diet, and were compara- 
tively inactive. 

Commencing old B^f .— In men of sixty to seventy, the amount 
of urea is also smaller than in younger men. In one of Rummel's 
analyses,' in a man aged sixty-five, the water amounted to 

' Wiirxhurg Yerliandl., Band iii. 

' GilloiB, De roialate Ae Chiui, Paris. IS59. 

» MUraliurg VcrhtDi)]., Band t. p. 1 17. 
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23966 C.C., the urea only to 19-17 (grammes; lib. (Baiei 
excreted, in twenty-four hours, only 018 1 gramrae of urea. 

More numerous experiments are, however, necessary on t 
point. 

The water of the urine would appear, from the above analyn^.l 
to be less lessened than the urea ; the amount of the other con- J 
stitucnts must be considered undetermined. 

Old age. — Few experiments have yet been made in very old 
persons (over seventy). Lecanu, in men of eighty-four to eighty- 
six years, found the urea greatly lessened ; it amounted, on an 
average, only to 81 grammes, or 125 grains, in twenty-foorj 
hours. The phosphate of lime and the uric acid were stated^ h_ 
Fourcroy, to be increased ; but this is doubted by Itayer. Inf 
Lecanu's two old men, the amount of uric acid (mean of twelw 
days) was 0*546 and 0'190 gramme respectively ; so that in one 4 
case there was no diminution, and in the other the amount iiJ 
not much below that of some healthy adult men. Lecanu justly J 
observes that the deposit of phosphates in old men is not owing J 
to increase of earthy salts, but to lessening in the acidity of the I 
urine of old persons. 

Decbnmbre has stated that the urine of the aged is sacch^.l 
rine. If it tic so occasionally, it would seem that there i 
many exceptions j even when it does occur, the amount of sugar 1 
appeon to be very small. 



SECTION III. 



RACE AND TEMPERAMENT. 



The effect of race cannot be decided till the precise influence 
of food and of different modes of life are accurately known, a 
that their efl'ecta may be eliminated from the problem. Takinj 
only the German, French, and English (races which are, hoi 
ever, highly composite) , it has been asserted that the urea and urH>| 
acid are least abundant in the French, are greater in amount ii 
the Germans, and arc highest in the English. I do not know oi 
what comparative analyses this opinion is based, but, as Lehmanar] 
observes, if it be really true, it is probably owing to other c 
and not to any inherent differences of race.' It appears to bel 



■ I.rhrbucti, 2i edit.. 
I'mul md ..(lier English 
yttj low) lo be even to( 



Band il. p, 444. Lchmann it nol, howcreri ■•»(£ thsll 
writer) havr l>clieveil ilerqueiel'a minibeca (which m'fl 
high fnr EiiglBiid. 1 beltcTe the opinion mentioned itk | 
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usually ascribed to the influence of tlie more uitrogenous diet 
supposed to be used by Englishmen. 

At present no observations whatever have been made on the 
influence of temperament, and it is ob\nou:«ly an inquiry of the 
preatest difliculty, Tlie cflect of all the more appreciable con- 
ditions must be first determined. 



^^Ts a 



SECTION IV. 



.8 a general rule, the greater the height of the body, the 
greater is the amount of the urinary constituents; and the 
reverse. This rule, however, is modified by many other influ- 
ences, especially by age, ses, and food. Its general correctness 
is proved by taking persons of the same sex and age, and placing 
them under equal conditions of food and exercise; or, as has 
been lately done by Rudolph,^ the influence of food may be ex- 
cluded from the inquiry, by selecting fasting persons. It may 
be assumed, from Falck's observations, that the efl^ect of food on 
the urine usually ceases in from ten to twelve hours ; and the 
urine after that time represents merely the products of tissue 
change [urina sanguinis). 

Rudolph took three men, of unequal weights, kept all the 
other conditions equal, and examined the urine during eleven 
fasting hom«.' The following table gives the mean results : 





Weithl of b«lT 


(iq.nlitv<,fn.™ 
in 11 hiljiig boan. 


Ciu«ililyBfnriB.Ty Klidi 
Id 11 fuung hmin. 


B 

G. 

F 


55 

62-5 

827 


301 c.c. 
833 „ 
490 „ 


12*786 grammes 

15056 

22-140 



:ix) alio 



(Iniuj. Diu., Mirburg, 



th« text ii «iaip1]' owiag Ut the general opinion held an tbe CoutiaenI, 
EQglisb *re greil feeden, end ute luge quantities of nilrogeitDui food. 

Scherer (Wtiizbai^ Verbudl., Vib'l, Band iiJ, Silzungabericbte, p. i 
tlludea to the " enorinaui quantity of urea in the urine of the maeli-fle 

H Englishmen," and refen lhi> to immediate formslion of urea from the food. 

^L been unable lo find any anilfMl bearing out Sc 

^1 ' De urina languinii, poilla et cbjli. Hemic 

^M 1 Tbat it. he allowed twelve hoTin to pass, 

^1 during ihe ucM eleven hours; no lourt wa 

LZL 
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The jncreaae with weight is thus clearly bLo 
found to be steady enough in these three persons to admit of 
calcidation. Thus, as R. excreted 12786 grammes of solids, 
with a weight of 55 kilogrammes, what would the other two men 
hare excreted had their tissue change gone on at the same rate 
as his? The answer is 14528 and 19-225 grammes, which are 
not very far from the amounts actually excreted by these men. 

The numerous isolated analyses made by different persoos 
also show the effect of weight on the urea, modified, however, 
by other conditions. Heavy men, as a rule, excrete more urea 
than light men, but the increase does not seem to occur in the 
strict ratio of increase of weight. A single kilogramme doea 
not excrete exactly the ^me amount in all persons. Thus, in 
men nearly of the same age, one kilogramme will excrete in one 
man 0*529 frnunme of urea, and in another man only 0420, 
and the differences may possibly be even greater, so that even if 
the two men were of the same weight, their ureal excretion 
would not be the same. Some analyses by Beneke* enable me 
to put this point rather more clearly, as the iufiuencea of age, 
food, exercise; &c., were all equal: 



N„.. 


Ag» 


y/dfMm 


inionnt of 1 AmotiBt of 


r™ 


T^^ 


B. ... 
M» ..- 
Min ... 


23 
SI 
25 


71'5 
655 


1 

12H6 ■ ISfJO 
975 1733 
lioa 1760 


34-31 " 
317 


0-449 1 
0483 1 



Here the age may he considered equal, but the heaviest m«| 
accreted absolutely less urea than a man weighing 4^ kil 
grammes less, and relatively less than two men, one 4i,theoth 
10) kilogrammes lighter. Can this be explained by his solu 
food being rather less in quantity ; or was it rather less nitto 
gcnous, or was the nitrogen, if the same in amount, excreted ok 
another way ? 

In no other cases lias the amount of food been determined jj 
but the following table will show the general relation betwef 
weight and ureal excretion ; the lightest weights are placed fi^ 
I have included Beneke's cases, some of my own, and one i 
KemeHs : 



WEIliHT AND BEIGBt. -19 

Ureal excretion m adult males. 





if.. 


t,™i.«^ 


UntsUhDun. 


51-8 


30 


22-45 


0-433 


63-2 


22 


24 


0-451 


62-5 


3S 


28-6 


0-457 


65-5 


25 


31-7 


0-483 


71-5 


23 


34' 31 


0-480 


72 


23 


38 1 


0-629 


76 


24 


34-1 


0-449 



I 



The increaae according to the weight is thus certaiu, yet it is 
seen not to be perfectly regular. 

It must also be admitted, that as the weight of the body is 
not depeudeiit always on the same condition, bat in one man 
may arise from large bones, in another from great developmeDt 
of muscle, in a third from fat, so its influence will be irregiJarly 
marked. The metamorphosis of bone is slow, and produces 
little or no urea ; thut of fat pro<luce8 carbonic acid and water, that 
of muscle chiefly urea ; so that a very heavy, bony, or fat man 
may have no great amoimt of ureal excretion, while a man of 
lesa weight, but more muscle, may have a large ureal flow. 

The cfi'ect of weight on uric acid appears less marked (Ranke), 
and very heavy men sometimes excrete an extremely small 
quantity. 

The influence on the sulphuric acid appears to resemble that 
on the urea. On the other constituents of the urine the experi- 
menta are not sufficieut for any rule to be Idd doivn. 



SECTION V. 



As far as at present known, height, apart from weight, has 

Bttle influence. At any rate, the uric acid (Ranke), chlorine, 

' sulphuric and phosphoric acid, are not influenced by it,' and no 

[ evidence has yet been obtained showing any effect on the urea, 

\ uric acid, or extractives. 

' Hrgnr. Gruner, «nd ffinler. op. eit. 



SECTION VI. 



PULMONARr ACTIVITY. 



The excretion of carbonic acid from the liinga is probably 
closely connected with the elimination of urea. At present, 
however, no accurate coraparalivc experiments have been made 
in the same person, on the amount of these two excretions, 
except by Becher,' who observed a general relation betweeu 
them, though their amounts were not always parallel. Thus 
both excretions are increased by food: but the maximum of the 
CO, was 2 — 3 hours; that of the urea, later, viz., 2 — 5 hours 
after food; and both were preceded by increased temperature of 
body, increased respiration and heart's action. It has been a 
^vorite view, that lessened respiratiou (within physiological 
limits) diminishes the amount of urea, and increases that of 
uric acid, but there is no evidence at present ou this point 
vhich can be considered nuite satisfactory. 

A few experiments have been made to connect the ^ital capacity 
(as determined by the spirometer) with the amount of urea, but 
they have not led to any result at present. 



SECTION YII. ^ 

FOOD (solid). 

The composition of the urine is more influenced by food than 
by any other condition, and it is of great importance for the 
practical physician to be fidly aware of the extent to which it is 
BO affected. Food acts in various ways ; it supplies substances 
which become parts of tissues, or, on the contrary, paaa out from 
the body as rapidly as they entered it ; it causes a retardation 
or acceleration of metamorphosis according to its kind, or 
fiimishes substances which enter the body only to be themselves 
metamorphosed by oxidation or fermentation. 

Food is composed of different substances, which have different 
effects. The final result is, therefore, a consequence of very 
complex actions, and the several stages cannot be readily traced 
back. 



I. On thk Influence of Ordinary Meals o.\ the Urine. 
About one or two hours (Chossat) after an ordinary meal of 



' " Die KohlcniiuTcspinTinng im Blute lis propor. Mia 
IcnitofT. Karpei. und Nahruiiglie)Un<)theile." Henle 



ZeiM., leaa. p. i4» 
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meat and vegetables, tbeiirine begins to show the effect produced 
by food, and this effect usually continues for ten or twelve hours 
(urina cibi),' occasionally for sixteen or eighteen hours, and 
sometimes after a heavy meal for a still longer time. 

1. The water .^If some fluid be taken as usual with food, the 
amount of urine increases in the second or third hour, and the 
increase continues for ten hours. Taking the mean of a great 
number of observations by Vogel, Winter, Gruner, Hosier, and 
myself, I find the increase to be nearly one third (from about 
60 to 90 e.c. per hour). But the result is necessarily influenced 
so much by the kind of meal, and the amount of fluid taken, 
that the rule is subject to many exceptions. In some cases I 
have found the urine lessened for some hours after a usual meal ; 
Chambert* found it always lessened ; and Beneke, from a most 
elaborate series of iuvestigations, has declared that no rule can 
be laid down. But this is exaggerating the uncertainty of the 
point. 

2. The solids are always increased, though the time of com- 
mencing increase is variable (one to four hours after food). 
The amount of increase varies. J. Vogel in one case made it 
about one fifth (from 2'5 grammes in a fasting hour, to 3'2 
grammes in a food hour). Rudolph, on taking equal periods of 
ten hours, found the mean increase to be more than double in 
the food hours (as 2-371 is to 1). 

3. The urea. — Of the various solids, the urea is uniformly 
augmented. It commences to increase even during the first 
hour,* and attains its maximum sometimes in the third (Bechcr),* 
sometimes not till the seventh hour after food (Voit). Usually, 
after the fourth hoiir it begins to fall, and returns to the standard 
of inanition generally by the tenth ; but sometimes traces of 
increase can be found till the sixteenth hour after food (Voit), 
and even sometimes longer. The amount of increase varies ; 
1 have found it more than doubled (from 0'665 grammes in a 
fasting, to r554 grammes in a food hour). 

As already noticed in the Introduction, the increase in the 
urea so soon after food has given rise to the famous controversy 
between Schmidt and Bidder, Frerichs and Lehmann, on the 
one hand, and Liebig and Bischoff on the other, as to whether 
Bome portion of the food is at once converted partly into urea 



' The dfect of food on (he urine hu been deicrlbcd liy miny older writers, e*pe- 
ciallr by NtiWd (Recbercbei de Pbn. et de Cbini. Paih., Pirii. ISin.aad CbauK 

' Leliminn. Lehrb. der Phys. Cbem., 2d edit., Band ii. p. Hi. 

■ Voit, quoted by Meiiiner, Report on Phvi. for 1857. Kenle'i Zrili., 1898, 

3S2. 

' Henle't Zeilich.. 1S5S, p. 249. 
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(iuxus-consumptioii of Bidder and Scbmidt), or whether 
merely causes a vast increase iii tlie rapidity of tissue change, 
the increase in the rapidity and force of tlie circulation, by tl 
action on the nenous system to which it gives rise, or oy 
immediate chemical action on tissues. To reconcile these 
fereiit views, F. tVhrcr and H. Lndwig' snggcsted, some time aj 
an intermediate view, viz., that tlie increase in the urea is i 
owing to direct transformation of food, or to increased metamoiJ 
phosis of the solid tissues, but to increased disintegration 
blood-cells. The point is one of great importance in practii 
medicine.' If urea be formed direct from food, it ceases, of cou] 
to be a measure of tissue cliange except during fasting boi 
and if during health, some portion of food is thus eliminated 
urea, without taking any part in the formative processes of tl 
body, it is quite possible that, in disease, the same thing migid 
go on to a still greater extent, and that even the whole of (" 
nitrogenous nourishment might emerge as urea without formii 
even for a time, a component part of any tissue. It 
conceivable, indeed, that there might be a large discharge 
urea from directly metamorphosed food, with an absolul 
lessening in tissue destruction. 

However, the latest observations of Bischoff and Voit," already 
referred to in the Introduction, seem to have almost settled 
controversy, and to have proved that urea is always a product 
tissue metamorphosis, and that, in ftcsh-fceders at any rate, it 
an exact measure of this. 

4, Creatin and creatinin. — Nothing is known of the effe 
of food on these substances. 

5, Pigment and extractives. — Although the amount 
urine often increases, the colour of the urine generally deepei 
and it is, therefore, to be inferred that the amount of pigmi 
is augmented ; but no analyses have yet been made. The ef 
on the " extractives" is uncertain. 

6, Uric and hippuric acids. — Uric acid is stated by 
to be less affected by food than any other ingredient.* Bei 
Jones' and Ranke,* however, have indubitably proved that 

I Arehiv fur Phys. Heilk.. IH5B, p. 21S. 

* The tutement of Becliamp (Eiui lur les subiUncei alhiimmoiile . , 

Iranironnktioii en Urec. Stmbourg. lSb6), ihst urea can be iarmed direcll]' from VT^ 
•Ibman, leenieil to itrenphen the doetriDe of ■ luxiu-consumplion. but Studeler ^ , 
" WHl Pnk. Cbsm., 18S7. Band luii, p. 250) hai refuted Bechimp'a iBur. 't^ ^ 
igfd not tana urel, but be obtuned henzoii; acid (niislikcn for urea), ' , ' i 
■*«eiili. ^ 

-■-iiiihning dc* Fltiachftetaen, 1860. 

peo. Phyj.. lSS*.p. 357. ^ 

21il. Uence Jonei givet ont; Ibe per-ceiitngc smgualt ^ 

■n very probable. 
'wan, p. 9. ' ^ 
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docs increase after food. The exact kind of food (as lonj; as it 
is iiitrogenous) apjiears to be of comparatively little moment. 
Sometimes, in the uriiia cibi, sediments of urates fall; but 
thi» is certiunly often simply owing to lessening of water, 
and sometimes to increase of free acidity. When the food is im- 
perfectly digested, Prout thought the uric acid was increased ; 
but here also sufficient attention was not paid to the amount of 
solvent of the urates, and the point is still uncertain. 

The variations of hippuric acid, after food, have not been 
directly determined. 

7. Sulphuric acid is usually increased in the second hour 
after food, and the increase continues for six or eight houra. 
I have found the dill'erence between a fasting and food hour 
to lie as oueto two, nearly (from 11 grain per hour to 2-1 grains 
|)er hour). The mean of Gmner's analyses gives rather a less 
amount, \iz., from 0005 grammes, or 1036 grains, in each 
fasting hour, to 0097 grammes, or'! o grains, in each food hour. 
Prom Buchheira'a observations' it may be calculated, that in 
two healthy young men, about one tliird of the SO^ excreted 
in twenty-four hours came directly fironi the sulphates of the 
food. This is almost exactly the proportion in my own cases. 
Sometimes the SO^ is not increased by food.* The cause of 
this ia uncertain ; the food must have been deficient in sulphates, 
or these were retained. The sulphuric acid, as it is in part 

, deriveit from the sulphates of the food, is clearly not a measure 

f of metamorphosis, except during inanition hours. 

S. Phosphoric acid. — Both the alkaline and earthy phos- 

' phates are increased, and especially the latter (Beuce Jones and 
Beueke). The increase commences soon after food, and lasts 

' for about nine hours (Winter). The amount of increase is, on 

I an average, about one fifth (Mosler). 

I 9, Chlorine. — The chlorine is increased, but not unusually till 

I the fourth hour. I have sometimes found it lessened during 

' the first three hours, wheu digestion is so active, and then 
excreted largely afterwards. Buchheim,* however, states that 
the tQcrease of the chlorides is prior to that of the SO^. Hegar* 
observes, that sometimes a part of what is taken is excreted 
rapidly, while a part is retained for a longer time. The 
quantity finally emerging by the urine does not, in men, quite 
eqiud that which is taken as food ; some part passes oil' by 

' another cbaiuiel, probably by the skin, as traces only are found 

' ' n the intestinal discharges. 



' Vlemrjrt 



r. IHSI, p. 93. 
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10. Bases. — The potash, soda, lime, and nia^esia are all 
increased, in proportion, apparently, to their acids; or it might 
be more correct, perhaps, to say, tliat sometimes, at any rale, 
the acids (sulphuric, phosphoric, aud perhaps uric) are increased 
in proportion to their bases. I 

11, Acidity of the urine. — Much controversy has taken place I 
on this point. Dr. Bence iTones, many years ago, concluded 
&om numerous experiments, that the acidity lessened during 
digestion, and sometimes was even replaced by alkalinity (from 
free alkali] . This statement has given rise to great controversy. 

"Winter's results are not quite accordant -^ he found the 
acidity least after breakfast ; greater after dinner, at one o'clock ; 
greatest during night — 



In every hour after breakfast it was equal 
„ „ dinner . ■ . - 

„ during night 



00782 
00997 
01125 



These experiments, and others of the same kind, are con- 
sidered by Vogel as unfavorable, though not absolutely con- 
tradictory, to Bence Jones's statement, Beneke, however, 
who has made experiments during more than one hundred 
days on himself, rarely found diminution of acidity after 
meals, and denies altogether the influence of food. Delavand'' 
found the urine most acid before breakfast; neuter after 
breakfast ; acid in the night. Dr. Sellers* doubts the general 
applicability of Dr. Bence Jones's rule, without, however 
denying that food has some effect on the acidity. An elaborate 
and apparently conclusive series of experiments has been mailc 
by Dr. Roberts, of Manchester.' The urine was examined every 
hour, or every two hours, after meals of various kinds, and the 
result entirely confirmed Bence Jones's statement. Food, with- 
out exception, lowered the acid reaction of the urine. The method 
which was adopted in these experiments, the care with which 
they were performed, and the length of time over which they 
lasted, renders this investigation by far the most satisfactory yet 
carried out; and it may, I helievCj be now considered that 
Bence Jones's statement is quite confirmed. It must also be 
said, that the experiments of both Winter and Beneke were 
badly planned, for the urine was not examined at sufficiently 



I 



' Op. cit., p. 83. 

' Gixclle Mcdictle, lf<5l. No. 44. 

' Edlnb. Med. Joutn., Jan., 1859. 

' M-tinoin of the Literary and Pliilosophical Satiety of .Munch eiler, lSSS-1 

il. tv i nnd Edinburgh Medical Journil, IHGO. 
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ihort periods ; and tljerefore much weight cannot be attached to 
their opinions. 

Dr. Hermann Weber has kinclly cxiininunicated to me the 
results of some experiments on himself, wliich agree in great 
measure with those of Winter, and form an important addi- 
tion to our knowledge on this point. Urine was neutralized 
with solution of carbonate of soda, containing 6 grammes to 
1400 cubic centimetres of distilled water. 

The day was divided into five periods. 



AcidUy per hour, as expressed by a certain number t^ evinc 
centimeters qf an alkaline solution. 





M»» (iranlilj 
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From 7».m. lo 9 im.— No food; coldl 
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Pram e 1.01. M> I p.ni.— Br«kful ■! 
B ■.m. ; lonie erercise. Urint cihi 














Prom 1 p.m. to 8 p.m.— Dinner it 1, 
meat. polilMi. Ur.nidbl 
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From 8 p.m. lo 11 p.m.— Tei « 8 ; 
bcd.tinie«t 11. Urinicibi 


8 


32 





From 11 p.m. to 7 ■ m.— Sleep houra. 
Hiitd nriot dtd et Hngumii 


912 
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These experiments extended over a period of two months. 

It would thus seem that during the night there was greatest 
acidity, with less yiolent variation, than at other times ; and Dr. 
Weber noticed this, not only when he slept well,but,on some occa- 
sions, when he did not go to bed till 3 a.m., and also, on some 
occasions, when he rose at 4 a.m. The increase was, therefore, 
independent of sleep. It was so far connected with food, that 
it was greatest when the stomach was least active ; and to this 
extent l)r. Weber's experiments agree with Dr. Bence Jones's. 

Breakfast decidedly had an influence in lowering the acidity ; 
yet Dr. Weber noticed that when he went without breakfast, 
the acidity still lessened, though not to so great a degree. 

After dinner, the decrease may be attributed in part to food ; 
when no dinner was taken, the decrease was less, yet the amonnt 
even then, although there was perfect fastiug, was never so high 
M during the night. Sometimes, even after dinner, there was 
an intense acidity, greater than even during the night, as will 
be seen on reference to the table. The evening tea did not 
lower the acidity. 
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The influence of food here appears decided ; and Weber's ex- 
periments are not discordant with those of Roberts. 

In some persons Dr. Weber has found results accordant with 
the observations on himself, while in others the experimeuts 
gave quite contrary results, and the acidity of the urine was 
found to be absolutely increased by food. This may, perhaps, 
be accounted for by occasional indigestion, and increased pro- 
duction and rapid elimination of acid ; but exact experiments are 
still wanting. * 

The time when the acidity was most lessened, in Roberts' 
experiments, was in the second hour after breakfast, and in the 
third, fourth, and fifth hours after dinner. 

The effect of mixed and pure animal diet was identical; 
vegetable food had a feeble effect at first, but when used for 
several days, its action was equally powerful. The solids of the 
urine were found, by Roberts, to increase simultaneously with 
the lessening of the acidity. 

The lessened acidity of the urine from food is not owing to 
ammonia, but to fixed alkalies. Dr. Bencc Jones supposed that 
it was to be explained by the blood becoming more alkaline 
during digestion, on account of the quantity of acid then poured 
into the stomach. Dr. Roberts suggests that it is simply owing 
to the increased ingress of alkali in the food. And certainly 
it would seem that, as a rule, the bases are in excess over the 
mineral acids in ordinary food. It is ob\nous, however, that 
more minute chemical determination of the relative amounts of 
acids and alkalies in food is requisite to settle the question. It 
is certain, at any rate, that fixed alkali is not formed in the 
body; so, to render the urine alkaline, there must be either 
increased introduction of alkali, or dislocation of it from its 
usual acid. Both caiises may be in play. 

Although the immediate effect of food is thus to lessen the 
acidity, the remote effect is to increase it ; i. e., food iiicreasea 
the chemical changes in the body, and these changes give rise 
to acids. (SO]PhOi, uric, hippuric, &c.) 

12. Sediments. — Sediments of urates frequently occur in the 
urina cibi, partly from lessening in the amount of water, partly 
from increased amount of uric acid. Ou the other hand, if the 
acidity of the urine falls to a certain point, the amorphous 
earthy phosphates precipitate as a matter of course. Neither of 
these sediments can be considered morbid; they sometimes 
occur together. 

13. Abnormal constituents. — The occurrence of albumen, 
sugar, and fat, after meals, is considered at a subsequent 
page. 
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E Influence op Speciai. Kinds of Food. 



I. Nitrogenous {animal) Food. 

The well-known observationB of Lehmanni have been fiilly 
confirmed by Bidder and Schmidt, Bischoff, V. Franque, 
Becher and Pettenkofcr, and others. 

1. The water is increased, especially if the diet be pure 
albumen (Bocker^), although no fluid is taken. This Las been 
attributed to the influence of the nitrogenous food on the 
nervous system ; may it be owing, simply, to the heightened 
productioQ of urea ? 

'^. Urea is much increased. Taking the normal amount of 
urea as 1, animal food increased it to I-IS (Lehmann) ; 100 
grammes of pure albumen augmented the urea from 57 to 7'6 
grammes in 6 hours (Bocker). The increase in the urea appears 
at present to be proportionate to the nitrogen introduced, when 
the body does not gain weight. More analysis, in men, however, 
are necessary to make this point quite certain.' 

4. Creatiu and creatinin. — Nothing is known under this head. 

5. The pigment and extractives are much lessened (more than 
one third, Lehmann). The cause of this is unknown. 

6. The uric acid is also increased, though less relatively than 
the urea; taking the healthy amount as 1, animal food increases 
it to 1-27 (Lehmann). The experiments of Ilanke* show au 
increase in nearly the same proportion, viz., from 1 to 14. 
Very indigestible food, such as cheese, or vegetable food con- 
taining much uitrogen, have been supposed especially to 
augment the uric acid. 

7- Hippuric acid is much lessened by animal food, and some- 
times is said to disappear ; though this is denied by Weismann, 
who never found it entirely absent. Hallwachs also, when 
chiefly on a meat diet, excreted daily 1 gramme of hippuric acid 
(weighed before purification). 

8. The sulphuric acid is muchinereased,partlyon account of the 
increase of sulphates introduced, partly, perhaps, from increased 

' I^brb. d«r phvs. Clieni., B«nd ii, p. 447. For ■ very sccnrnte iccounl of Leh. 
■nann'i etpeTimenti. tee Dav, in Simon's Cbcm. of Man, vol. ii. i>. IbC. 

■ Bocker, Archiv do \en\m ft<r wisi. Hcilk.. Bind ii, p. 281. WMer and 
Schmidt noticed a limilar increue in call. One of Voit'a obtervaliont it iiarll; 
coiiftmiitory, Ihougli tlie food vas not taken quite ■ater-free. 

■ In dogi.ltiB urine i> exactly proponionate tu the uilrogen introduced t the in- 
ereaie in Ihe urea ii somelimet enotmou*. Biiehoff noticed that a ring. Khich, on 
1100 grammei of meat, gave riiitj 88 Krammei of urea, paiaed IBI grammei On 
2660 gramniei of meat. Witliout Tood, the tatne dog paaud 12 gramuiei uf 
urea. In order cjiactly to keep equal the weight of the body, i dog requirea from 
one tvcDtieCh to one twenti-Gfib of his weight in fleab. Uiicliuff and Vtui, Die 
OoHw in ErniihTuiig de> FleiichfrciBers ISCU. 

' Auiicbeiilung dtr llarniaure, p. <J. 
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oxiil&ttoTi of the snlphnr. Biachoif and Voit have also noticed thatV 
the uiio\idizetl sulphur in the uriae is ^eailj increased in dogs, I 
60 that some of the surplus sulphur passes out in the same form. 1 

9. Tlie phosphoric acid is greatly au^meuted, even to double, 
by albumen (Moaler) ; the earthy phosphates arc relatively more 
Biigmeuted than the alkaline. The augmentation is no doubt 
chiefly owing lo greater ingress of phosphates. There may also 
be increased oxidation of phosphorus. Whether the unosidized 
ohosphoms is increased is not yet known. 

10. The chlorine is much lessened (LehmannandV. Franque) 
jwing to the lessened quantity which is introduced in animal food. 

11. The free acidity, lowered at first, is eventually iucreaaed, 
from the augmentation in the uric, phosphoric, and sulphuric 
acids, as no fresh or unusual acid has been indicated in the urine. 

12. Abnormal constituents. — A diet entirely composed of eggs ■ 
gives rise in many persons to albuminuria. (Sec Introduction ] 
to Part II.) 

The importance of bearing these facts in mind, when the urin6 I 
of disease is examined, is obvious. In some diseases, as ia I 
diabetes mellitus, a strict animal diet is often cuforeed, and tha 1 
large amount of urea and sulphuric acid which is sometimes 
found in this disease may be attributable to the diet alone. In 
fevers, too, the diet ia often highly nitrogenous, and some 
portion of the large amount of urea fouud in these cases may be 
owing to this. 

2. Noa-nitrogenoits Food. 

1. The water is lessened (V. Franque). 

2. The urea greatly lessens. Taking the normal excretion a 

1 , a starch and sugar diet lessens the urea to 0'474, or more I 
than one half (Lebmanu). This depends in great measure on the 
lessened ingress of nitrogen, but also on an appropriation by the 
non- nitrogenous food of the oxygen necessary for the metamor- 
phosis of the nitrogenous tissues. (See " Fat" and " Sugar.") 

3. The " extractives" are increased one third (Lebmaun). 
The cause of tliis is uncertain. 

4. The uric acid ia lessened nearly one half. If the normal 1 
excretion be as 1, the amount falls to 063 (Lehmann). [ 
The amount of hippnric acid is uncertain. 

5. The sulphuric acid, phosphoric acid, and chlorine are pro- 
bably lessened, but exact analyses are still wanting. 

6. The free acidity lessens, and the urine may even become | 
alkaline (V. Franque). 

When the diet is not entirely non -nitrogenous, but when to j 
an ordinary diet a uon-nitrogenous substance is added in excess, J 
the fuUuwiug changes occur: 
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( a. ) tVAeit fat is added in excess to ordinary diet. 

If taken in large quantity, or for a long time in small quan- 
tity, the fat of tlie urine increases.' Lang has noticed an 
increase from 0077 graramea to 0200 of the dried solide.^ 

The latest experiments of BischofF and Voit' on dogs have 
apparently explained the effect of fat. Three great factors (in 
addition to the nerves*) govern the nutrition of a tissue, viz, 
the tissue itself, which acts according to its bulk, the nitroge- 
nous plasma necessary for its indispensable continued move- 
ments, and the oxygen. From the attraction of the tissue for 
the plasma, and of the oxygen for the products formed by the 
metamorphosis, result the chemical changes which we recognise 
as construction and destruction. How these factors mutually 
react, and balance each other, has been beautifully explained by 
Bischoff. When a dog is fed on tiesh alone, tissue change is 
much heightened ; the urea increases, but, owing to the gradual 
consumption of oxygen, a limit is put at last to the metamorphosis. 
The animal then refuses to eat. For the loss of the attractive force 
of the oxygen for the excretory products (the urea in dogs) dimi- 
nishes, pro tanto, the attraction of the tissue for the plasma, and 
metamorphosis lessens until all the effete products having been 
oxidized andremoved,more oxygen is available to contribute again 
the force necessary to enable the cycle of changes to take place. 

Now fat does not prevent the mctamorphic changes produced 
in tissue by Hesh -feeding, nor does it hinder the increase of 
metamorphosis when flesh is given in excess ; on the contrary, 
if a very large quantity of flesh be given to dogs, and fat at the 
same time, all the oxygen is taken up iu oxidizing the excretory 
products of nitrogenous metamorphosis, and the fat, instead of 
being oxidized, is stored up in the body. But if a less quantity of 
flesh be taken (an amount not large enough quite to cover all 
the loss which takes place in the disintegrating tissue), then tlie 
fat plays this important part, — it is oxidized, and therefore dimi- 
msbes the amount of disposable oxygen ; but in diminishing this 
amount, it of course lessens, pro tanto, the attractive force of the 
oxygen for the excretory products, and thus one of the factors 
of tissue metamorphosis is depressed, and a portion of the tissue. 
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which would otherwise be destroyed, is not bo. So that if fat 
be added to flesh, a smaller quautity of flesh maintains the body 
at an equal weight than if no fat were present ; for the limit 
where oxygen ceases, by its attraction for the excretory pro- 
ducts, to augment the metamorphosis of the nitrogenous tissues, \ 
is sooner reached. 

But in addition to this effect which arises from fat preventing 
the action which the presence of oj-ygen would exert on the 
tissues, fat has another and contrary efl'ect. Bischoif believes 
that it is not burnt off in the blood (as sugar is), but enters into 
the tissues and undergoes certain changes before it is oxidized. 
In thus entering into the tissues (into tiie ii\'er?), it is substi- ' 
tuted for the nitrogenous molecules, and augments the meta- 
morphosis of that tissue.^ ' 

If the action of fat be as Bischoff supposes — and he appears to . 
have given abundant experimental proof — it is clear that in mea 
on good diet, an excess of fat will simply be stored up in the ' 
body, and will not be likely to cause any lessening of the urinary 
excretion, though it would, of course, do this in starring or 
ill-fed persons, to some extent.' 

The most complete experiments on men arc by Dr. F. W. 
Biicker.* From very elaborate and long-continued experimenta , 
on four healthy young men who used first a diet without butter, 
and then one with a varying quantity of butter (from 2 to 90 
grammes), Biicker concludes that no influence whatever can 
be proved to have been exerted by the fiit diet on the water, 
the urea, uric acid, sulphuric acid, phosphoric acid, magnesia, 
soda, or potash of the urine. His experiments seem certainly 
very conclusive, and are in accordance with Bischoff's views. 

(i.) fVTien sugar is added in excess to ordinary diet. 
Tlie experiments of Bischoff and Voit on dogs {already re- 

' "Fst Hrs then « double acliani by metin of ill carbon mcl hydrogen, il »ppro. 
prialM the oiygen of the blood, and thus lesicni the eichnnge of lissiiei only it in- 
creuea thi> exchange dirrclly in anulher mode, for it eridently, in tuine ya-j. cnMn 
iolo thii tiMue chinge before its dementi cambiae nilb oxy^n. Tlie firil action 
ii, howcTer, jester ibin the lecond ; therefore the general effect ii alniyi a depreir 
lion of nilrogenoiu Dieliiiiorphoiii." Biichoef and Voil, Die Geielw der Emih* 
rtine. p. 178. 

' Boikin hij endeavoured lo thow that the urea in dogs ii much lencned. The 
avenge amount, when 1 ib. of meal and 220 c.c. of water nai given ai fnud, wii nn 
an avenge 31-96 grammei i when Bl grsmnies nf fat waa added lo Ihii diet, tlia 
nrei aiuk lo 24-3 |fBinme«. The weight of the anitnal augmented greatly, from 
leuened eliiDinilion of nilrt^n. (Virchow'i Arehiv, Band (t, p. 380.) Botkin bM 
pointed out that, in hi« early experimenli, HiachnfT did not give hia dogi Ibe aami 
n hia eomparatiie experimenli: lo that there U an importanl 



BulB 



hor» I, 



' (Etlerlen'i Zciltcbrift fiir lltgieii 



lil'l^EL'T OF NO.V- 



6! 



ferred to) have eliown, that in flcBh- feeders sugar has the Bame 
effect as fat, but in a higher degree, as it at ouce combines with 
oxygen in the blood, and does not enter into tissue combination, 
as fat ia supposed to do. It will not hinder the necessary meta- 
morphosis of tissue — that metamorphosis which is their hfe, nor 
does it prevent the increase in the urea (increase of metamor- 
phosis, according to BiachoiF) ia excessive flesh-feeding ; but by 
fiunishing a snlwtance for the osygen to act upon, and thereby 
lessening, as fat does, the attractive force of oxygen for the tis- 
sues, it lessens the necessity for nitrogenous food, and a much 
smaller quantity of this food sufdees for the equalization of 
construction and destruction of tissues, t. e. for maintaining the 
body at an equal weight. So also, by its easier oxidation, sugar 
spares the consumption of fat, whether it be the fat already in 
the body or tliat of the food. But, in flesh-feeders, Bisehoff 
questions whether it is converted into fat. The tendency of 
persons who take large quantities of sugar to get fat is well 
known, but possibly this ia merely from lessened destruction of fat. 

In men the facts hitherto acquired are not altogether accor- 
dant with this view, but none of theiu are worthy of being put 
on a level with Bischoff's experiments on dogs, in point of cor- 
rectness and extent. 

In Men. — When taken in large quantities, sugar can be de- 
tected in the urine' of men. 

1. The water increases, although none enters the body 
(Beaieke).^ Roberts noticed in one case a great diuresis after a 
large dose of cane sugar. This is probably owing to the great 
attraction of sugar for water ; it drains the body of water. 
There is as yet no proof that the excess of water is formed in 
the body. (See " Diabetes,") 

2. The urea is lessened, according to BiJcker,' to a great ex- 
tent. Bocker found in nine days a diminution to the extent of 
no less than 94*2 grammes, or 1404 grains.* The decrease is so 
great as to have created doubts of the correctness of the expe- 
riments, and certainly it is very desirable they should be re- 
peatfd. Bischoff's exiwriments are rather antagonistic. The 
observations of Hoppe on dogs ' may, however, be quoted in 
support. When dogs were fed on meat alone, and took, in 
seven days, 88305 grammes of nitrogen, there passed off — 



' Hcgw. nhile ttking | lb. of lugar daily, cleartf delected it in the arine. [Zur 
Witrdi^ag der pbDS|ihan>iireD Erden, ArchtT des VereioB. Bind ii, p. 420.) BiicholT 
bu noticed it in (lie urine of llie dog fed an tugir. 

' Nord-See Bid., p. 31. 

> B«Inge zur Ileilkiinde. Crefeld, 1949, vol. i. p. G7. 

' There WIS n coinrident reduction in the amoiiiil ot jinlinonirif CO^ 
Viichon's Atrliiv. Band i, p. 111. 



With the urine . . . 6698 grammeB of nitrogen. 

„ fieces . . . 7656 „ „ 

By other ways . . . 13668 
When ill another seven days 86- 426 grammes of nitrogen were 1 
taken, but, in addition, sugar was also given, there passed off— 
With the urine . . 41'178 grammes of nitrogen, 
„ fieces . . 6'345 „ „ 

The animal increased in weight much faster with than with— J 
out the sugar,' 

3. The effect on the extractives is unknown. 
4- The uric aeid is lessened (Bocker). The amount of the^ 
hippuric acid is unknown. 

5. The sulphuric acid is probably lessened by sugar, but (ius-J 
ther experiments are needed. 

6. The phosphoric acid is certainly lessened; for the indepen- 
dent experiments of Bocker and Hcgar agree on this point^-l 
Bocker indeed holds that the lessening of this acid, and espe- 
cially of the phosphate of lime, is the most marked effect of the 
sugar. In nine days there was a retention in the body of no 
less than 046 grammes, or 147 grains, of phosphate of lime ; an 
almost incredible amount.' This must have resulted either 
firom retarded metamorphosis of bony or of some other tissue, 
in which the earthy phosphates enter largely, or the phosphate of 
the food must have been retained in the intcstiuiU canal by some 
new combination formed there. Of this, however, there is not ] 
the slightest proof. 

7. The effect on the chlorine is not certain ; if the usual ] 
quantity he taken, it is probably excreted as usual. 

8. The acidity is not, according to Roberts,* lessened by ca 
sugar and honey. 

(c.) tVhen starch food i.i added in e-vcem to ordinary diet. 
The effect of starchy food is probably the same as that of j 
sugar, but no experiments on them have yet been made* oa \ 
men, Bisehoff and Voit, however, have proved that in dc^ ] 
the same effects are produced by starch as by sugar. 

■ Happe liiietuacs very ihlv ihc form in which ihe nitrogen wai reuined. He 
alio believes ihtt the ingir In the bluod limlU the oxidalion of the albuminouB lab- 
•lanMi, tnd he Ihlnkt theit thrn undergo fiilty degeaerttioa. 

' The employment of lugu in rirkeli and mollitiea oiaium at onee lu^ests iiulf, 
if Iheie eiperimenti are coaGrmed. If augir fornis iMtic iciH, u generall; belicTed, 
il ia pliin Ihil this icid hai no effect in diiaolTing the evthi of Ihc bann, u bu 
been auggeited. 

■ Op. cLl., p. 59. 

■ The careful nbaeryaliona of Lawei and Gilbert on the fattening of n 
alaa deeiderlly \n ghovr Ihal Ihe atirch foodi save Ihe pmlein fiiorl from loo rapid J 
deilrnctioD. (Journal of Ibe RotbI Agrionlt'ira' S"rie't, 1S5<.) 
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3. Vegetable Food. 
Ordinary vegetables, taken as the sole food, produce the fol- 
lowing effects ; 

1. Tlie water is sometimes unaltered, sometimes increases, 
especially when potatoes are largely used (Beneke.) 

2. The urea lessens; the normal excretion being taken as 
unity, vegetable food reduces it to 0'(»86 (Lehmann). This is 
attributable to the lessened amount of nitrogen usually present 
in vegetable food. The experiments of V. Franque, Warnecke, 
Hanghton, and others, agree tolerably closely with the rule 
deduced from Lehraann's observation, though, on the whole, the 
diminution is a little less, viz., from one fourth to one fifth. 

3. The pigment, and the "extractives" generally, are con- 
siderably increased. 

4. The uric acid is lessened, in the proportion of from 1 to 
0"887 (Lehmann). Ranke's obsenations imply a less effect than 
this ; in fact, one day of almost pure vegetable diet gave as 
much uric acid as in health. Still, when the vegetable diet was 
continued, the mean excretion in Ilanke was 06o0 grammes, 
as against 0'880 on flesh diet. 

5. The hippuric acid is largely augmented, although no ben- 
soic acid or benzoyl compound be introduced. According to 
'Weissmann, this augmentation is not owing to vegetable albumen 
or starch, but to lignin. It is not owing to chlorophyll 
(HaUwaebs). 

6. The sulphuric acid is variously effected ; is usually lessened, 
owing to lessened ingress of stdphur and sulphates, 

7. The phosphoric acid is also lessened from the same causes. 

8. The chlorine is very largely increased (V. Franque), from 
the iDcreaflcd quantity introduced in vegetable food. 

9. The bases are augmented, especially on account of the 
greater introduction of chloride of sodium. 

10. The free acidity is lessened, and the urine is often alkaline. 
This can even be produced by potatoes (Owen Rees and Beneke) . 

11. Lactates and bcnzoates have been said to be present in 
the nrine of vegetable-feeders, but it is probable that hippuric 
acid was mistaken for benzoic. 

12. Owing to the lessened acidity, deposits of the phosphates 
of lime and magnesia are common. The deposits are usuath 
amorphous or globular. It is said that an increased amount oi 
crystals of oxalate of lime is seen after the use of many vegeta- 
bles, especially after leeks, onions, turnips, parsnips, and carrots.' 
Sorrel and rhubarb have this effect in a still greater degree, and 
■o, it is said, have tomataa.' Whether the oxalate of lime ia at 

■ RoH, Kledical Giiette, 1850. 
• Willis, Urinary DiiMse?, p. MB. 
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once derived from these vegetables, and merely passes unebtmged^ 
through the body, or whether they cause some delay of meta- j 
morphoais, is imkaown. 

A curious statement is made by Gallois,' that tliough sorrel 
at first causes the appearance of much oxalate of lime, this effect , 
lessens if the sorrel be continued as food. It seems as if, in 
some way, the acid was after a time destroyed. 

Cauliflower and asparagus give rise to few crystals of oxalate 
of lime. Both these vegetables give very rapidly a nauseoua i 
odour to the urine. Asparagus in lai^c quantity will produce, ; 
in some persons, temporary glucosuria i^ the water is sometimes j 
increased, and the tincture has been recommended as a diu- 
retic by Jeaffreson, of Leamington.' The colouring-matter of I 
some vegetables, as beet-root, passes into the urine,* 

Fruiti. — The effect of fruits on the composition of the urine ' 
has not yet been made out ; as far as known, they appear to 
have the same effect as other vegetables. 

Wohlcr' noticed that the urine became alkaline after the 
copious use of cherries, apples, and strawberries, on account, it 
was supposed, of the conversion of the acetates and citrates into 
carbonates. Hofle * could not make his own urine alkaline with 
1 lb. of grapes and 16 oz. of black cherries ; but Wohler's state- 
ment is correct for most persons. 

Any vegetable containing benzoic acid or a beuroyl com- 
pounded (as some kinds of plume) gives rise to hippuric acid, 
just as if benjMjio acid were taken, ^ Apples, pears, and other 
customary fruits, do not have this effect. 

The colouriDg-matter of bilberry,^ and of several other fruits, 
pass into the urine. 

4. Speaal Artictts of Diet. 

1. Gelatine. — Gelatine does not pass off in the urine, but is 
entirely destroyed. The amount of urea is greatly increased,' 
and this is generally supposed to occur from direct oxidation in 
the blood. 

In being thus oxidized, gelatine appropriates oxygen, which 
would otherwise act on tissues, and thus, like fat and sugar, 

■ Dc rOutitc de Chiui. Fuii, 1659. 

' Hu-ley, British and Foreign Mcd.-Chir. Keriew, Julv, 1857, p. 199. 

> A»oc. UBd. Journal, 1856, May. 

< IJoDe, Chem. und MikroikDp. am Krankenbette. 1st editioD, p. 333. 

' Tiericmann'g and Gnielin'i ZeitMhrift. Band i, p. Hi. 

* Cbem. and Mikroik. am Krankenb., Ut edition, p. 331. 
' Duchck. Prag. VIettcljahnch., ISil, Band ill, p. 25. 

* Hbfle, op. cit.. p, 331. 

* '~ lingault. Fnriclii, Wagner's Hindworlcrbncb, Band iii, p. 640. Lchmann, 
' — '■■ ■ J. 183. Biscliaff *nd Voil, Die Geietu 
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letssen the metamorphosis. But Biachoff, from his last experi- 
ments, questions whether it does not play a more important part 
than this ; whether, in fact, it does not enter into the compo- 
sition of the tissues, and thus take, in port (one fourth), the 
vlace of albumen. For the figures relied on in support of this, I 
must refer to BischoiFs work on ' The Laws of Nutrition in 
Flesh Feeders' (p. 215 et seq.). 

In either case, the practice of giving strong jellies in fevers, 
and in cases in which it is wished to arrest metamorphosis, is 
sound ; for either gelatine' is a true aliment, or, if not, it is an 
absorber of oxygen, and thus limits metamorphosis. The eflect 
of gelatine on the other constituents of the urine is not known.'- 

2. Chloride of Sodium. — Chloride of sodium in large doses 
is rather a medicine than an article of diet; yet there ia an 
advantage in considering its effect under this head. 

Although it is probable that chloride of sodium is to some 
extent decomposed* in the system (Prout), this point has not 
been worked out ; and it is assumed that, even if separated, the 
base and acid eventually reunite, and emerge from the body in 
the same combination as that in which tbey entered. 

The whole of the chloride of sodium taken with ordinary 
meals does not pass out with the urine ; a portion of it soon 
emerges (within six hours*) ; another part is retained for some 
time, and then appears in the urine : so that in twenty-four 
hours two thirds have passed out, while a considerable amount 
(one third, Bischoff) never appears in the urine at all, but 
IB either retained for a longer time, or emerges by the skin 
or, if there be diarrhoea, by the intestines, or occasionally by the 
•aliva (Percy, Wright), or by the milk during suckling (Hamicr) . 

Xaupp' makes the mean difference between ingress and 
egress (by the urine) about one fourth in men. The relative 
difference is, however, less when the quantity is small than 
when it is large. Kaupp is inclined to believe that some of the 
chloride is strongly retained by the body.* 



■ BUehDff*t fuU open agiin tbe ippareatly mterminsble discuuion on ihe vilue 
■ cf geUtiDe u (11 aJimcut. 
I 'In dclenDining the amount oF uru in ttstn, it oinBt be remcmbertMl IbU geli- 

« inCTeun the urea. I tm lure ume ■diI^ki are tititterl hj lhi> filUcy. 

* It ii, perhaps, dccompoKd h; even feeble aFidi, when (Ibumea !• preaeut. Sm 
per bj author, in the Medical Timet and Gaiette, 18^0. 

* Buthbeim, Vierordi'i Archiv, 185*, p. 93. 

* Beilrage zur phy». de> Hanw, von W. Kiupp. Vierordt's Archir fiir pby». 
H^k., 19&b. p. 3»b. 

* In dogi. Bitchoff loimeity thoagbt that only a certain quantit; could he 
J TMOfered (roro ibe urine, but hi« later experiraems have shown Ihsl all pauei out 

Jiniu^ the kidneTi in dogs. (Emabning dcr Fieitchfretfleri. p. 276.) ¥et the good 
feet on Ihe nutrition of the akin in catlle (Bouitingault) maku it probable ll>ot 
B Ibnn lome of i( paiict olTbf that channel. 
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1, The urinary water ia not increased, is even leasened, i 
man (Kaujip and Falck'). It is increased in dogs (Bisehoff). If 1 
diarrboea is iiroduccd by the salt, the urinary water is much. ' 
lessened. 

2. The urea is scarcely, if at all, increased in men. Taking 
the mean of very numerous esjicrimcnts by Kaupp on himself, the 
following table will show the result of seventy-two days* experi- 
ments on a regulated diet — 

Daily ci 
Mean of thirty-sis days, the quantity of! 

chloride of sodium taken daily being ^ 35'321 grammes. I 

287 grammes, or 443 grains J 

Mean of thirty-sis days, the quantity of] 

chloride of sodium being 11 grammes, ^ 33896 

or 169 grains ; diet the same J 

Daily excess with chloride of sodium . r436 
Deduct correction for temperature . 0'575 



0'851 grammes, J 
or 13 grains, as the real increase. I 



This increase is quite immaterial, and from these experi- 
ments it might be concluded that chloride of sodium does 
not, in any way, infiueuce the urea in men. Boussingaidt' 
and Bisehoff have, however, noticed an increase in dogs, but 
both sets of experiments have been with reason objected to. 
Botkin' also noticed an increase in urea, and in the water 
of the urine, during the first six days, when chloride of sodium 
was given to doga ; later, however, the amount of urea and of 
the water fell below the normal amount. This looks more 
like temporary increased elimination than an augmented meta> 
morphosis. 

3. The effect on the other urinary ingredients is unknown. 
In Kaupp's experiments, the total solids of the urine (the urea 
and eliloridc of sodium being deducted) were slightly dimi- 
nished by very large doses, the mean daily lessening being 
4-98i grammes, or 67 grains. To what this is attributable 
future observations must decide, if, indeed, the amount does 
not fall within the limits of error. 

Falck's experiments on himself* indicate that the fajces were 

' Htndb. der Arzneimittcllehre, Band i, p, 131. 

' Ann. de Cbiio., tomes XTJii et (ii. 

■ Vircliovf'i Arcliiv, Bind jv, p. 3S2. 

' IliiiUljuch der Arzneiiiiitlcllelire, Band i. p. 131. 
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increased (nparly one fourth), hut tliat the quantity of urine 
and of iascnsiblc perspiration (skin and lungs) was unaltered. 



SECTION VIII. 
LIQUIDS. 
I. Water. 

The effect of increased quantities of cold water has been a 
matter of much dispute. It was believed by Bccquercl, Chossat, 
and Professor Lehraann, that tissue metamorphosis was increased; 
while Lecanu, Bidder, and Schmidt,' have doubted this effect. 
Bidder and Schmidt, indeed, found that in cats a large addi- 
tion of water to the circulation absolutely lejwened the urea, 
the sulphuric and the phosphoric acid of the urine. Falck's^ 
experiments are also opposed to the first opinion, but they ex- 
tended over too short a period of time to be satisfactory. 

Lately, many and elaborate experiments have been made by 
Booker,* Bccher,* Genth,' and Moslcr," and from an analysis 
of all these observations the following statements are drawn. 
They accord with the views of Lchmann, Chossat, and 
Becquerel. 

The drinking of large quantities of water, of medium tem- 
perature, may produce diB'crent effects, according as the water 
is taken iu a fasting system, and when it is merely added to 
the ordinary diet. 

(a) When large quantities of water {of mean temperature) are 
drunk in a fasting system. 

The excess of water speedily possess out, and in great measure 
by the kidneys ; some portion, however, issues by the intestines, 

■ Die Terdluurgisaefle uod dcr SlaiTwechid, ll^S2, ]>. :143. 

' Vierordfi ArchJT, 1853, p. 151. 

' ZdUch. d(!r K. K. Geiellsrii.clflr Acme ruWipn. April, 1H51, p. 308. See *l>a 
■ Tery iDlereiting irticle on Ihii and illled pointi in the B. and F. Med.-Cbir. 
RCTiew for Oclober, 1854, by Dr. Chsmbcra. 

* Ludwig*! Phya., lit edition, Band ji. 

* tJntenuchungen ucbcr deo Eiaduu tici WtHertTiukeoi luf den Sloffweehul, 
fan Genth. Wiealnden, 1SS6. 

* ArctuT dea Vcrcina fur wiai. Ileilk., Band iii, p. 398. 

MmIct'i elahorate paper h»s been criticised by Professor Radiche (Wundcriicli'a 
Arehiv, 1SS8), but although the eiperiments are not numerous, iliey kppear lo mc iu 
nniTonn that I Lave adopted the reiulta, nithoul besilatiou. 
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aft the water of the fxces {though not the solids, Bocker) is 
iisubUj augmented ; and in »ome ca^es a amall quantity of the 
water escapes, either hy the skin or lungs, or both (insensible 
pernpi ration). The greater the quatitity of water, the greater is 
the amount passing oif bv the bowels and insensible perspiration 
(Ferbcr).' 

The flow of water from the kidneys causes the urine to become 
pale, dilute, and of low specific gravity (urina potuij) . According 
to Falck,' the increase commences in the first hour, but the 
maximum of increase is in the second hour after a large, and in 
the third hour after a smaller, quantity of water ; there is also 
a certain geometrical ratio between the water druuk and that 
passed by the kidneys. If the water is increased two-fold, that 
of the urine is increased three-fold. Ferber has also found 
the increase to occur in the second or third hour, according 
to the amount of water druuk; in about six hours the ad- 
ditional water has passed off, imless, iu consequence of previous 
Joss by sweating, &c., any of it is retained altogether by the body. 

2. The urea is augmented (Biicker, Mosler, Bceher) at first, 
but subsequently sinks below its normal amount ; so that there 
is a kind of compensation. The amount of increase varies, but 
is sometimes very great — as much as 70 to 80 per cent, in twenty- 
four hours. It has, therefore, been supposed that the water 
simply acta as a diluent, and, without increasing metamorphosis, 
carries oif a large amount of the urea which always exists in 
the blood and tissues ;* but subsequent observations seem to show 
that it must also augment the exchange of tissue. 

3. The condition of the pigment and extractives is uncertain. 

4. The uric acid lessens or disappears (Bocker). It must, 
however, be remembered that in highly dilute urine the uric acid 
is not readily detected, and it certainly requires additional expe- 
riments to prove that there is an absolute lessening of uric 
acid. 

Nu ubsenatious have been made on the hippuric acid, 

5. Tiie sulphuric acid is not iucreased (Biicker). 

G. The phos|)horic acid is slightly lessened (Biicker). 

7. The ciUorinc is at first augmented ; but after the effect of 
the water is passing off (after the fourth hour) , it falls below 
its normal amount,* as if (as may be the case with the urea) it 

I AreMv fur Ileilkunde, Ifl60, p. 219. 

■ Vlernrdt't Arcliiv fur |>bys Ilcilk.. 1S53, p. 151. 

* Strahl, Licberkuhn, ind Picird 0), hive protrd the eilitence of urn in iho 
blood, lu uime lower aniniali, it ii prcicnt in lirge qusntit; iu ilie liver tiid in the 
miudei -, and in man, llioa^b not preieni in maiclet, aihj it not be in ibe liver and 
■pleen' 

* Hegar, op. cit., p. 2.1. Frrber. quoted bv Vicrordt, Grundrili dcr Phri.. 1860, 
p. 191: and in Arcbiv fui Ilcilk.. 1860. Band i, p. 248. 
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had been, as it were, merely mechanically carried out by the 
excess of water. The time of increase is in the first hour, i! the 
water be in large amount ; in the second, if the water ia in less 
quantity. There appears to be a limit to the action of water in 
this respect J and Ferber noticed that 1200 c.c. (about 2i pints) 
caused as much excretion of chlorine as 1800 c.c. 



(6) ff^en {the mode of life being equable) the diet ia the usual 
one, or i» regulated for the experimeal, and when a large addi- 
tional quantity of water is taken during the twenty-four hours, 
the following are the results : 

1. The water of the urine is increased. All the additional 
water drunk is not, however, excreted by the kidneys ; the fseces 
are usually more watery (Biickcr's and most of Mosler's cases). 
The insensible perspiration (skin and lungs) is also generally 
augmented, though this is not always the case ; and the amount 
of augmentation varies, apparently, according to individual 
peculiarity. In some of Mosler's cases it was great ; in others 
trifling. It has been assumed that the formation of water in 
the body is increased, but the experiments require to be much 
more precise (Biicker). 

2. The urea is increased. All the experiments (Booker, 
Moaler, Genth) are in accordance, and I believe (in spite of 
some strictures by Radiche on Mosler's figures) that this 
important point may be considered settled. Genth found the 
mean daily increase, with very great quantities of water, to be 
no less than 14 grammes, or216 grains, overthe amount passed 
with the same diet, but without an excess of water, Bocker'a 
results show a much smaller increase (3 grammes, or 46 
grains, daily). 

Nor is it likely that this increase is to be attributed only to the 
mere diluent effect of the water, aiding the transudation of urea 
through the renal glomeruli ; for it is not only long continued, 
but is accompanied by an increase in other ingredients, and (if 
the diet be the same) by a very rapid loss of weight. It must, 
then, be attributed to actual increase of disintegration. In 
Mosler's own case, the loss of weight, and the attendant weak- 
ness, were so great as to compel Idm to discontinue his experi- 
ments. His appetite became ravenous, but he would not gratiiy 
it, as be was on a regulated diet, i. e., a diet that kept him at a 
constant weight before the large excess of water was taken. 
Had Mosler indulged his appetite, possibly the formative pro- 
cesses might have kept pace with the destructive, and his weight 
and strength would have been sustained. This apparently occurs 
when the "water-cure" is used in a proper way ; while, on the 
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increased by large quantitica of water (from 0'8351 grammes in 
twcQty-four hourB to 1"926 grammes iu one case, and from 
0'6361 grammeB to TooTQ grammes in another}. Small quan- 
tities of water produeed no etfect. 

While it may therefore be admitted tliat drinking large quan- 
tities of water not only increases the transudation in the kidneys 
(by rendering the blood temporarily more dilute, and increasing 
lateml pressure in the kidney vessels?), but that it augments 
tissue metamorphosis to sueh an extent as to cause rapid loss of 
weight, unless digestion and assimilation be good, and food be 
freely supplied, it remains quite uncertain on what particular 
tissues the water acta. From some analyses of blood, by 
Bockcr, it may be concluded that this fluid maintains its inte- 
grity pretty steadily, and that the excess of water is speedily got 
rid of, either by the kidneys or by transudation into oi^ans. If 
any ingredient suffered it was the blood-cells. It would be a 
most interesting inquiry to determine what organ becomes 
richeat in water under these circumstauces ; whether the lunga, 
the spleen, the liver, or other parts. 

It may be suggested that excessive water may not cause 
actual disintegration of tissue, but may merely cause the albu- 
minous food to pass at once into urea, as some portion is sup- 
posed to do in the hypothesis of the " luxus-eonaumption," by 
Bidder and Schmidt. Water would then merely check tissue 
formation, but would not increase tissue disint^ration. But 
the doctrine of the " luxus-consumption " seems now to be 
so doubtful that this view need not be discussed. 

II. Alcohol. 

That alcohol (as well as ether) passes off with the breath, 
when taken in any quantity, is sufficiently perceptible ; but it 
has generally been supposed, since the experiments of Bouchardat 
and Sandras, that it is not excreted with the urine unless it is 
taken in very large amount. The statement of Duehek [based, 
however, on no satisfactory analyses), that alcohol is very rapidly 
transformed into aldehyde in the blood, and that this substance is 
then more or less rapidly oxidized into acetic, oxalie, and carbonic 
acids, &c., also obtained general credence, and seemed to warrant 
the common opinion that alcohol is a food, belonging to the class 
of carbo-hydrates, and that its combustion gives out an equivalent 
proportion of heat. Arguments for the use of alcohol, in health 
and disease, have been based on this belief; and the late 
Dr. Todd, in particular, strongly urged the claims of alcohol to 
the rank, not only of a stimulant, but of a valuable food. 

Yet it is at present by no means certain that alcohol is so 
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CMiljr destroyed in the system. The obscrvmtions of Masing;, 
Htnuich, Slid Buchhcimi, have refuted Duehek's statements of 1 
the tni-tamorphoBis of alcohol ; and the late observations of J 
Pctiih, Diiroy, aiidM. Lallcmand,^show that alcohol can be mach t 
tanre eaaily discovered in the urine than has been supposed ; 
tbcM ohscrvers, indeed, deny that alcohol is oxidiied in the 1 
bod}', even in the slightest degree ; and thoogh this opinion " 
may be considered to go a little before the facts, there is no 
doubt that thev have shown that mach of the alcohol is not de- 
Mroycd, and that possibly none of ii is so. It passes off very 
alowly, both by the kidneys and lungs, and in the body appears 
to tarry in lai^est amount in the liver and in the brain. 

(a) HTien added to a reffulaied diet. 

1. It leaoens the water of the urine (Bocker' and Hanunond*). 

2. It lessens the urea (Biicker and Hammond]. 

The amoimt to which it did this in Backer's espcriments (7 to 1 
12 drachma of alcohol in twenty -four houre) was enormous; the 
dailydecreaM- bi-ing no less than 13366 grammes, or 20€'2 grains. 
Hammond made the decrease only 87 grains, with the usual 
diet. As there appeared to be no subsequent disohai^ of urea, 
and therefore no retention, and as the amount of food remained 
' the same, it must be considered that alcohol retards the forma- 
tion of urea. This conclusion is rendered still more probable, 
from the effect produced on the other urinaiy ingredients, and 
from the well-known fact that alcohol also lessens the amount 
of expired carbonic acid, although tt docs not lessen the pul- 
monary aiiueous vapour {Bocker). 

3. The effect on the creatin and creatiuin is not known ; but ' 
the " extractives " generally, and among them the pigment, are i 
much lessened (Bocker). The blood-cells are thwefore lesa j 
rapidly broken down. Is this from the effect of alcohol on the f 
liver? 

4. The uric acid is slightly lessened (Bocker and Hammond); 
hut there are eiceptions to this, and, on the whole, the effect dl I 
alcohol on this substance seems to be inconsiderable. The effect f 
on the hippuric acid ia xmknown. 

5. The sulphuric acid is lesseueii, in Hammond's case, by no I 
less than 13 grains daily ; a remarkable diminution, as the urei, I 
was, in Hammond's case, not proportionately affected. 

(J. The phosphoric acid is lessened (Biicker). The exact daily- J 

I Ulirh. Att ArmeimitwUehre, 18S9, p, <20. 

' Compies Beniim. Oct., U59; vid I/Uniun M5d., 1BS9, No. : 

• UeltriKc xur Il»lkiinil«, toI. i, p. 3411. 

* AiMrlcin Joumsl of Medicil Scignce, Octolwr, ISS6. 
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lessening of the earthy phosphates, in Biicker'B experiments, was 
0'278 gjamtneB, or l grains. 

7. The chlorine is greatly lessened ; and this must eridently 
be from retention, as there is no want of ingress, and no in- 
creased egress by the skin or bowels ; during the use of alcohol, 
the skin acts no more, and the bowels slightly less, than usual. 

8. The bases must be, of course, also retained. 

9. The free acidity Is lessened (Hammond). This might have 
been anticipated, from the lowering of the amount of sulphuric 
and phosphoric acids. 

Alcohol, in Bocker's experiments, had no effect on the bowels 
or on the skin. 



{ b) Alcohol in a starving and over-fed system. 

Hammond is the only person who has yet made experiments 
on these points, and his results require confirmation : the same 
effects appear to follow, whether the diet be as usual, or be iu> 
sufficient, or in excess. In both the last cases, however, Ham- 
mond noticed a very slight and immaterial increase in the uric 
acid. 

The effect of alcohol is, then, it appears, to cause retention of 
the chloride of sodium, and perhaps of other salts, and to lessen 
the formation of urea, of the extractives, and of sulphuric and 
phosphoric acids. Altogether, the asserted diminution of excre- 
tion is enough to create some surprise. In Bocker's own case 
it was nearly one half, t. e., as if he had suddenly become reduced 
in weight by half his bulk. It is impassible to suppose that this 
holds good for all persons ; indeed, Hammond's observations are 
much more moderate ; but it is evident that the effect of alcohol 
on the tissue change in temperate persons roust he very great, if 
these experiments are correct. Perhaps, use may lessen this 
effect ; but at present no observations have been made on habitual 
alcohol -drinkers which can solve this interesting question.' 

III. Sfibits. 

Aa brandy, whisky, gin, and other spirits, contain, besides 
alcohol, some quantity of ether and esaential oils, it cannot be 
conduded, !i priori, that their effects on the urine will be similar 
to thoee of pure alcohol. At present no ohsen-alions of value 
hsTe been made on this point. Gin is popularly regarded as a 
diuretic, (i. e., as an eliminator of water), but sufhcient attention 
has not been paid to the quantity of water taken with the spirit. 
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MM a nd (wH|Hvia(iHKr) Bki 

di^ indHB cAeto ooile diflena* Abb Aowtf mk d 
(ornac to thor hIM?)- 11w «<ite «iM! iMnMd «b ■ 
«t«t Jttoiii II III rflfaMMi,»MeAewJ»« 

^1*. IWinbMMiyOO.mlcmed WkitL Ikl 
tiul and eaUBcont euRtiiH nre ■Behngel. 

liefaighMitased that VIM mcseaaes the vie aad.' OnafMe 
and otlwr earboBated winta lat^r mavme the caf fcaaa e maSm 
Om wine, and th^ are nid ako to aa^BMU the onlie aod. 



(a) Whea • large qnaatit; of beer » draak at tme time, it 
caaM* (like vatir) a Tsit amoont of urine of knr specific grarity 
to be paMed ; aa far ai at preMnt koovn, bowrver, there is do 
wrndtamwoa iaereaw of the area or other solids,* tw, if aajr- 
tUu, the Kdids an diatinMbed. 

(e) Wh0n beer ii taken in leswr quantities, as a daily artide 
of Mod, faHttad of water (in quantities of two to six pints), 
ilM ittet bciiv the same m usua], its effects most necessarily 
Mt 4iMtmtt, aeeordjaK to it« composition, and especially ac^ 
eordinK U> the amount of spirit and of salts it contains. An 
MhttntK sFrin of inratigationa, by Bocker/ with beer, con- 
taUiJiiK from 47 to 5-4 per cent, of alcohol, show that there 
aaa a •ery 'VAuidcrvble diminution in the amount of urea, while 
tlM! uru: arid wiu slightly augmented during its use. The ex- 

> H'Ur^p lur irdlkunitf, ml i. p. 297. 

■ Mi>l(«r4t>rtl, lliixllnu-li drt Diilellk, IftSO, p. 546. Fur i good Kcoaiil of tba 
n|>*rlMi'NI(on win*, 1 htf Ui nla to Vr. Kiag Cbamben't inide in IheB.udF. 
M«l.-aiif. Unir*. iuht. 

' Vi.«l, AfiMt An Vefrtoi, Hlnri !, p. lOfl. Winter, op. cit. Rndolph, op. tit. 

' l.Vlirr dla Wlrkxng da Hien uf den Meoscben (Archit de* Vereiiu fur vtim. 
llfilk , lliixl I. p. 343}' 
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tractdTes, tbc Hulphuric acid, and the plioaphate of lime, vere 
also slightly lessened, while the fireproof salts, and especially 
the chloride of sodium, were increased. This last result is the 
more remarkable, as the beer contained only traces of chloride. 

The carbonic acid of the lungs was diminished by the beer; 
the solids of the fieces were slightly increased (from &13 to 720 
grains in twenty -four hours). 

When beer was taken during inanition, by Dr. Biicker, the 
same effect of diminished excretion was also marked. The loss 
of body- weight which occurred during a fasting period of twenty- 
four hours, when water was taken, was greater than during an 
equal period when beer was substituted for water. The eolida of 
the urine were increased, during the twenty-four hours when beer 
was taken, by 4 grammes, or 62 grains, chiefly by an increase in 
the chlorine and phosphoric acid; but as the solids of the 
beer amounted to 188 grammes, it follows that IB-l grammes, 
or 2,840 grains, were retained in the body. 

The effect of beer is, therefore, similar to that of alcohol, 
though in a much less degree ; and the influence on the urine 
of the small quantities usually taken in this country by persons 
of the better classes must be inconsiderable. 



VI. Tea. 

(a) When a large quantity of infusion of tea is drunk at once, 
the water of the urine is of course largely increased ; the Holids 
are not increased, as far as known, but remain unaltered.^ 

[b) When the diet remains as usual, but, instead of all other 
liquid, infusion of tea is taken, the eS'ects, according to Biicker' 
and Hammond,^ arc — 

1, To leave the water unaffected, 

2, To lessen the urea ; inconsiderably in Bocker'a experi- 
ments (14 grains in each twenty-four hours — a quite immaterial 
amount); slightly more in Hammond's (5295 grains). Pro- 
fessor Lehmaun, indeed, has stated that the urea has in- 
creased* by immediate formation in the blood (from theein?); 
but this appears to he erroneous. 

3, The uric acid is lessened (2 grains, BocTter). In Ham- 
mond's experiments the diminution was considerable. It is to 
be presumed that this is from lessened formation, and not 
merely from retention. 

' Rndntph, or- ni. 

* Ucbei die 'Wirkung dei Tlieei iiif ilen Menschcn. Arcliii tlet Vercint, Hand i, 
p. 173. 

* American Joum. of McH. ScL, April, 11151). 
< Phyi. Chtta., 2d editian, Bind I, p. l;:i. 
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4. Tfe nlpkirie acid k £^tij lenned ; the phoiiiborie 
(bb """""* '■ mKiiiuaiU ), nore lazsd; (18-26 gniu 

5. Tlw dilarine is kj «aeJ (46 puns, Bocker; 16 grains, 
HsBmond); bat not in sn; notjceablg desnc. 

AHogctber the effect of tam the BnaeBstiglit, uul, indeed, 
quite animportaat. In BoAa'm own penon, te» had more 
elect oo (be intestiBal d i ac baig cs, wluch it lessened ooe half 
(from the wnalt portioa of d iM oired tannin?). It produced no 
effect on the insensible penpnaCioo, or on the carbonic acid c^ 
the longs.' In E. Soutli'B experiments, however, it appeared 
to iiiiiiiw the pnlmonaij COj, and is eonsdered to be a " pnl- 
■Donary excitant;" so that tlus point must be considered as 



{c) When the diet is iniofficient, the bodr, in Backer's ex- 
periments, loses weight less rapidlr with tea than without it.* 

YIL Corres. 

This sabject has been inrestigated by Bocker,* L. Leb* < 
maon,* uid Hammonds The results are, in all three cases, 
Tcry Rimilar. As the efficient principles of coffee are caffein and 
a very large proportion of empyreumadc oil, its effects are, 
of eoiintc, compounded of the joint action of these two snb- 
Btance4. When, on usual or regulated diet, infusion of coffee 
is taken instead of other drinks, the results are — 

1 . The water of the urine is increased [Bocker, L. Lehmsou), 
or only very slightly lessened (Hammond). 

2. The urea is greatly lessened (aU three observers). 
Hoppc* also, by experiments on dogs, has confirmed this 

statement. 

Z. It was observed by Schcrcr, in commenting on Bocker's 
cxperimrnts. that possibly the diminution of the urea might be 
attended witli increase in other constituents, euch as ereatiuin ; 
but, at preiwnt, this suggestion has not been worked out, and the 
effect on tlie creatine and extractives generally is uncertain. But 
Bocker found the " volatile salts and extractives" greatly les- 

■ In WHne popDlir oorki, ihe rlTect of tc* or of tbeinc ia Ictunins ncretim !t 
•t*i«(l u Im jrtj %nu, to that II li«cuni» unneecuiry lo uke nuch Tirad. BaL thcM 
*i*Win*nii ire liwol On no Kcattte eiperiuieiiU ; at Icut. I know of none. 

* tn the pnion al WakcfltM. it hat h«rn luiipoKd that lucauirt ■ lotiafwcigMi 
bul It trrint lo me nrj deilnblg llul lliete cxpenmeati iliuuld be rrprilnd. Bocker'i 
(ipd'O'nu an qulu oppoaeit to Uirm. 

^ IldlriM (ur ll«JU.. ninil i, p. IS8. 

• I,»1»f\ Aniiakn, Uand Ititili. |i. 2U5. 

• Anirr. Jdh'ii. uT U*iI. Set.. W>6. 

* Udatiicr'i Hrpitl nn Pb^i. lot i8l7. ilenle'i Zcillch., 1S3S, p. Hi. 
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sened, which does not look like an increase of create or crm- 

4. The uric acid was fouad to be decreased slightly by Bock^; 
Im^It, bj- Hammond. 

5. The sulphuric acid was fotmd to be immaterially lesseoed 
by Hammond. 

6. The phosphoric acid was tartly decreased in Bocker'e and 
Lehmann's experiments. In Hammond's it was normal. 
Farther experimeuts on this point (a vei; interesting one in 
oonnectioQ with the metamorphoses of the nerrous system) are 
much needed. 

7. The chlorine was found to be much lessened by all three 
obeerverB. 

8. The condition of the bases (potash, soda, lime, magnesia, 
and ammonia) is not known. 

These results are attribntable, by L. Lehmann, chiefly to the 
essential oil. Caffein produces the same effects, but in a much 
less degree. The nervous siTnptoms (tremors, increased car- 
diac action, &c.) are usually ascribed to the caffein. The pul- 
monary carbonic acid is, according to Edward Smith, increased 
by coffee as by tea. In dogs, lloppe has also noticed an in- 
crease i so that in this case the alterations in the ores and pul- 
monary CO, do not run parallel. 

VIII. Cocoa asd Chocolate. 

It is supposed that these substances hare the same effect as 
coffee, but exact esperimenta on the urine have not yet been 
made.' 



IX. Perp\ian Coca {Erttb 



Coca). 



The remarkable dietetic effects of the Erythroiylon coca • 
have led to the belief that it most limit the metamorphosis of 
tissue. Its power on the nervous system is evidently analt^us 
to that of hemp and opium, and it also, after a time, weakens 
the digestive or^:anB, and deranges greatly the action of the liver. 
The condition of the urine has not been properly examined, and 
it caunot be said whether or not there is any alteration in it. 

' The little work o( A. Mincherlkh (Der Ci«m nud die CbooalU, 1SS9), the 
iMt OD Uie tubject 1 can find. conUini nathing beating on thii poiot. 

' A yttj full md inlereniiig tccount of Poeppig't lUtemenU on thii nibjecl, 
whicb ill <iic«edin|; writen hlie quoted, Kill bit found in Sir Villivn Hookei** 
CODipnoitiD to the Botanicil Mapiine, 1835, p. 161. for ( rrfcrenv to which I am 
iadcbted U> Dr. JoKpb Hooker. Reference cu be mide also lo Johutan'i Chc- 
Biitr; of Common Life. 



ITS THR I'BIXB 1!)' BEaLTO. ^^H 

k 7he Ifttnt writer on the subject, )[aiitcgazzs,> states that tb« 
uriiio is iucreased ; but no anolTscs are giren, and the assertion 
is not more worthy of credit than those which hare been made 
ill a contrary sense. 

The various liquids ordinarilf taken as food- are thus divisible 
into two great classes, those which bronr, and those which 
more or leas retard, uriDair excrption. To the first class belong 
' water aod the hghtcr wines ; to the secoad, alcohol, strong 
wiucB (probably), strong beer, tea, and coffee. The retarda- 
tioti uf excretion piuduced by the ee<xmd class is, however, not 
sViwu Ricrrly by the urine, but in several cases also by tlie 
|)ulnionarii-, the rataiteous, or the intestinal excretions. It can, 
Ihorrforr, K-am-ly be doubted that the acQon of these sub- 
•tanc«is is not merelv that of retainir^ certain excretions in the 
body, but that of absohitdy kaaeiiin]^ their formation. They 
ai^pw, in hct. to retard metamoqifaiOKs, tbongfa in different de- 
|Crec« Mid iu thflrnnt dinctions; soBie acting remarkably on 
thv urine, b«it lc« oa tbe inteatiDea, as coffee ; others influencing 
the urine very little, hot the boweb aiore, as tea. These sub- 
■J'ut'ra diSn sbo in tlteir aude of action, even on the urine : 
to attghtijr kncB the nric and the phosphoric 
. — it aearcetr aftcto Ae um ; while ot^ee not only 
' ■'fots the dilortde of sodnun, bat towen renukikablv the urea, 
' tbc luic acid, and (pnbaUy) tbe pbospbonc acid. ' No doubt 
I •bo otber difleienooB will oo nude out, and each aubetance will 
be fitODd to bare its specific actna. 

AlthoB^ tbe cfiect oa the orkte of tbeae sabetanoea is thus 
toknbhr well known in systems which arc carefully arrauged 
fot tbe expoiment, it remains to be seen how tar iu actual life 
tbeir efiects are ooonteracied In custom, habits, or pecuUaritiea 
al race and climate. It is imposable to suppose that every 
drinker of spirits has ahn^ sua a small excrctuui as occurs in 
the tcmpeiBte man, who saddemly (for the sake of the experi- 
ment) introducea a large quantity of alcohol into his body. The 
eflect of the alcohol may be counteracted by otlier conditions, 
Mich a> the nse also of Urge quantities of water, of great exer- 
cise, or like s^ieDdes, which augment metamor)diOEUS. 

Tbc exact steps of the process by wliicii this retardation of 
nietamorpbosis is brought about are not yet known ; we see only 
the molts. Is it Cfom simple appropriation of oxygen, or from 
aomc more complex action trf nutrition directly, or through the 
tnedhun of the ncr>-ra? Is the pnxvss of the building of the 
I SetaMfiJahrii.. iei9. ?<< 
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tissues equally delayed with that of their unbuilding? In many 
cases, the use of these agents in large quantities lessens the 
desire for food, and the body maintains its weight on less nutri- 
ment than would have been the case with water or hght wines. 

How far this result is a good one— how far the normal rapidity 
of metamorphosis (such as occurs with moderate water- drirdting) 
can be advantageously cheeked by the use of such substances — is 
a social problem of the highest importance. It seems to me, 
that tlie obvious deduction from our present physiological know- 
ledge is, that the more rapid the healthy metamorphoeis of the 
body, within certain limits, the more urea and pigment are 
formed, tlie more perfect is nutrition, as long a» nutriment is 
supplied in sufficient amount, and as long as the formative powers 
can »ise it. In the immense excretion of children, and in the 
retarded metamorphosis of old age, we see the two ends of the 
scale, and have the proof that growth and progress are corollaries 
of rapid metamorphosis and elimination. Have we then a right 
to conclude, that anything which impedes healthy metamor- 
phosis is hurtful, and tliat, in checking disintegration, it will 
equally check, formation ? Perhaps, without going at present 
quite to this length, we may believe that the most perfect con- 
dition of health is rapid building and rapid unbuildijig; and all 
the most strengthening hygienic me^ns, as exercise, sea air, saline 
baths, and abundant nutritious animal food, act by forwarding 
both these processes. Appetite increases, but at the same time 
the action of the eliminating organs is also increased ; the body 
gains weight, although there must be increased rapidity of the 
molecular currents and of chemical changes. 

The training for the ring may be taken as an illustration of 
my meaning. The prize-fighter eats largely of animal food; 
he thus, if BiBchofl''s and V'oit's experiments be received, in- 
creases both the formation and the disintegration of tissue ; and 
it is to be presumed, that the excretion of urea during training 
must be iucrcascd. The prize-fighter brings into play another 
factor of eUmination, for he gradually increases his muscular 
movements to an enormous extent ; and, by so doing, he must 
absorb much more oxygen than usual, and give out more car- 
bonic acid. (Seguin, HoSmaii, Vierordt, E. Smith.) 

All the three great factors of metamorphosis, viz., nitrogenous 
food, oxygen, and movements, are thus increased; and the amount 
of metamorphosis must also go on augmenting, up to a certain 
point, as the bulk of the tissues increases. 

So far the prize-fighter may be said to follow the dictates of 
common sense ; but now how does he act with regard to alcohol, 
ftnd wine, and the substances usually supposed to give strength, 
and to limit the neerssitv for foodV Whv he almost discards 
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tbeir ok ; be takes no spirits, no wine, ooljr k little weak t 
(which he might with adraatagc leave off) ; but drinks to an^ I 
amount of pure water, or fluids equiralent to it; aud thus ' 
taught by experience, he emplova another most potent agent in 
elimination. 

Under this regime, his health improves wonderfully ; he c 
bear any fatigue, morbific causes are comparativelr inoperative, 
iiyuriea are more easily recovered from, and, for the time, he ii 
the veiy type of health and rigour. That the class is not a I 
healthy one. Is owing to the reckless living between the periods j 
of training.' 

K, then, nitn^;cnous food is abondant, the use of substances | 
to check metamorphosis, within physiological limits, seems un- 
phtlosophical. If the food be insufficient, then the use of these 
substances may become desirable. Yet, as Liebig says, the use 
of alcohol, cofiec, tea, and such substances, is so uni>~ersal as to 
look like an instinct ; and some decided benefit must be at the 
bottom of a custom so general. The explanation usually given, 
that these sulistanccs are taken, because, by lessening metamor- 
phosis, they lessen the desire for food, and maintain the body at the 
same weight with 1cm nutriment, may account for some but not 
for all cases ; and it is most probable that their immediate sen- 
sible effect on the nervovis system is that which is wished for by 
those who take them, and that, as already said, any part of their 
action which might be injurious is commonly counteracted by 
other habits which are almost as instinctively adopted as is the 
uae of these substances themselves.' Yet I must candidly say, 
with regard to the stronger alcoholic liquids, that what study I 
have been able to give to this subject, and to the causation and 
treatment of disease generally, hare led me more and more to 
adopt the *-iew of Carpenter and others, and to believe that the 
nae of alcohol in health is not only unnecessary, but ia absolutely 
injurious. The effect of light wine, beer, tea, and coffee, in im- 
pediug metamorphosis, is, however, so inconsiderable, and their 
irritating effects on tissues are so slight, that there seems nothing 
to urge agftinht their moderate use. 

Whatever may be the difficulties, at present, of discussing thia 
most important dietetic subject in the case of healthy persona, 
there can be no doubt that what is known of the action of these 
substances assists us very much in using them in disease. The 

' Tfaetc rcmtrkt w«e written long Wore tht lale priie-fight m (ironglf diicdcd 
the public altcniloD to ihe cffiKU of tnining. In tbe Ltncct, uul atlnT jounulii 
MMl wnuble renurki bare been made on thia point; and if the atlentioii of the pro. 
hHlen ta directed to tbe trae wurcei of ilrcDgitb of bodt (which will not be found 
la Ibe SM of alcoliol), (hi* celebtued conleit «il1 have done much pmA. 

' I may refer to an intcmling irtirle on lea, coffM, &C., In Dr. King C 
iailie D. Hd r. Med..Chu. Rev.. 1954. 
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nen'oua system is stimulated, and metamorphoais lesBcncd, by 
coffee, and slightly by tea; and in exhausting diseases these effects 
are most useful. 

I presume that, while sugar, starch, &c,, are available, it can 
seldom be necessary to employ alcohol as a factor of heat ; this 
object can be obtained by more easy and more certain methods. 
The physician, as 1 take it, uses alcohol for two great pur- 
poses — as a direct stimulus to the weakened stomach, and ns a 
atimulant of the nervous system, and, through it, of the failing 
heart.' Now, in our choice of alcoholic fluids, we must be guided, 
it appears to me, by the consideration of how far it is wished, 
at the same time, to check or to increase elimination. For 
example, in the last stages of fever, when the body has wasted 
almost to extremity, and when, as the controlling power of the 
nervous system is lost, too great disintegration may still go on, 
even in the emaciated tissues, pure alcohol, which stimulates 
the heart's action, and yet impedes metamorphosis, must be em- 
ployed ; while, in other cases, in which, while the nervous system 
and the heart must be stimulated, it is desired not to check 
excretion (as during the absorption of exudations), the lighter 
wines, or the combination of spirit with alkaline salts, should be 
chosen. In the vast class of chronic complaints dependent on 
lesions of nutrition, obstinate congestions, and continued paren- 
chymatous inBammation, and in which, as a rule, digestion is 
weak and tissue change is lessened, the same rules hold good ; 
and, by a judicious combination of means, we may obtain from 
these substances the effects we desire from them, and can coun- 
teract and nullify the influences which should be avoided. 



SECTION IX. 



Fasting may consist in abstinence from solids or liquids 
generally, or from one or more special ingredients of the diet. 
The influence of food usually ceases in about twelve hours 
(Falck), and after that time the urine represents only tissue 
metamorphosis (urina sanguinis, or urine of inanition). Occa- 
sionally the influence of food lasts for sLttcen or twenty hours 

' This opinion » not tb>l of the l«le Dr. Todd, who smphBticilly recommrnded 
■icohol u k food. Bui iti locd irriiiling effect! on the liter and nervoui listuei 
•MID to me to render it M undetinble ■ food u can well be nimed, unleu llioie 
irrititiag properties ire eipretjlj deiired ; while the evidence of it> dc'lruclion ia 
the ifitera i>, u alrudr lald, very incomplete. We know only ihat, if deitrojed, it 
b to only pirti«lly. ujd »ilh difficulty. ll> tank ^ a h.rat'gtving fau<l cannot he 
1, if indeed it be « fuod al all. 



(Voit) ; and I am informed by Dr. Edward Smith, that he 1 
found the effect of a large meal extend beyond thiB time, < 
for two or three daye. 

1, Fasting from solid food; the usual amount of liquid being j 

This may be incom|)lete or complete. 

(a) When a healthy man, who has been taking good diet, is 
placed on meagre food, auch as the low and fever diets of our 
hospitak, there is usually a great diminution in the chief urinary 
solids. 

1. The urea is, as a rule, at once reduced. In some experi- 
ments by Moos,' it fell from 28 to 14 grammes per diem (from 1 
■132 to 216 grains) ; in an observation of Schneller,^ it fell from T 
30 to 14 grammes. Brattler^ noticed a fall from 33-8 to 24 ] 
grammes, in a man of twenty, when his diet was reduced (meas j 
of four days}. 

Exceptions to this rule are said to occur. Beigel* kept six 
men on very meagre diet for some days : the nrea at tirst did 
not diminish ; eventually, however, it fell rapidly. In some of 
V. Franque's observations, also, the fall in the urea did not occur 
BO rapidly as in Kioos' and Scbneller's cases. Possibly, indi- 
vidual peculiarity in the rapidity of tissue change will account 
for this difference of time. If the fasting be continued, the 
urea continues to fall in proportion to the time and to the 
lessening weight of the body. 

2. The uric acid has not been properly examined during long 
fasting ; short fasting lessens if very considerably ; whether it 
continues to fall, is yet unknown. 

3. The sulphuric acid is lessened, but not in so great a degree 
as the urea; the amouut is about one fifth in the experiments 
hitherto made.* In some of Gruncr's experiments the amount 
did not fall ; but then beer and coflee were taken, and may have 
influenced the result. 

4. The phosphoric acid is much lessened (one half or one 
third), and the phosphates of lime and magnesia almost disappear. 

5. The chlorine lessens rather rapidly; and on a rather meagre 
diet, such as the half and low diets of our hospitals, I have found 
the excretion of chloride of sodium to be only lo to 3'5 gramme* . 



> Ccber dcr llirnstoiT und K.ochu1z-G chill, llenle's Zeitach., Band ni, p 
MuDchen, IBSe, p. 6. 



29t. 



* Ruke, Auuchcldung dcr HarnBaurc, p. 13. TncDtjr.roiir houn futing lowan 
it from 0-648 guiamei to 0-339 tnd 0-394 grimmei. 

' It is prohablf nbout one third, or more, u Bl lent this uoount i» derirai'^ 
directly from the Bulphiles of Ihc food. 
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per diem, iustcad of 5 to 9 grummes. Bruttler fuund the chlo- 
lide of sodium to fall from 13 to 7 grammes, when the diet 
waa very meagre. 

6. The extractives lessen, but Icaa in proportion than the 
urea.1 

(b) In total fasting, as in voluntary starvation or in experi- 
ments on animals, all the urinary ingredients dimiuish very 
rapidly for two or tliree days, in a regular ratio, proportioned to 
the length of starvation and the decrease of body-weight.^ If, as 
in voluntary starvation, water be also abstained from, the water 
lessens proportionably more than the solids ; tl>e chlorides lessen 
more than the other solids, and at length entirely disappear 
(Schmidt, in cats) ; the urea lessens proportionably more than the 
extractives, or than the sulphuric and phosphoric acids. So 
that as the water lessens more than the pigment, the urine 
becomes darker, and the relative preponderance of the sulphuric 
and phosphoric acids augments the relative acidity of the urine. 
Both these facts are of importance in practical medicine, as the 
nriue of disease is often an urine of inanition, and the characters 
really owing to deprivation of food might be ascribed to disease. 

Whatever, however, be the period of starvation, some portion 
of urea and of the extractives are still formed (at the expense of 
the tissues of the liody) and excreted (BerKelius, Lassaigne, 
Scherer, Becher). Bernard* states that uric acid, hippuric acid, 
extractives, kc, disappear in starving animals, and that the 
urine is merely a concentrated acid solution of urea; but 
these results are not accordant with those of other observers, who 
have found uric acid and extractives in the urine of the most 
prolonged inanition. 

2. Fasting from Liquids. 

AbBtiueiice from liquid has often been a favorite mode of 
treatment, but the effects on metamorphosis of tissue are very 
little understood. Falck and Scheffer,* in animals to whom solid 
food only was given, found the quantity of nrine was greatly 
lessened; some, however, was always passed, and it contaiued 
all the usual ingredients, though in what proportion waa not 
determined, 

Mosler" has lately very carefully investigated this point in 

' LehniDnn, H-ndl.uch d«r phji, Ch«rn.. 18S9, p. 235. 

' Iti aUrving dugi, BiicbufT ind Voit (Ernahrung del Fleiichfresscn, p. Z?l) 
notiHd ihii much bile pigment paued iaio the urine. The bile acidi ruuld not ba 
found. So >Iki Bctnu'd (Lt(:aDi, Band ii, p. 69) fouad clear iadicilLoul of bilfl 
[liguient in the urine of itarving Bnimali. 

» L«50ni, Bandii, 1B59. 

' Vilentin'i Report in CintlUl'« Jihrub. for 1S53. p. 11^7. 

* Arahiv Aa Vereini fiir vlia. tleilk.. Bind iii, p. 39U. 
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children, young women, and young men. In erery case tbe4 
excretion of urine, both as to water and solids, was very mach [ 
leaaened. To cite one case as an example (No, 7, p. 437), it v 
fouiid that with the same solid food and mode of life, but with a 1 
very ditniaishcd quantity of water, a man excreted in twenty- | 
four hours — 

1300 C.C. 



Less urinary water by 
", ClNa 
„ SO, 



8-64 grammes, or 1334 gnuna 

1001 „ „ 154 

, 2-88 „ „ 44 „ 

156 „ „ 24 



When fluid was again given, the urinary water still remained ' 
for some time below its normal amoimt, as if the thirsty body 
eagerly appropriated, and obstinately retained, some of the new 
supply ; subsequently there was a great increase in the urea and 
the ClNa, cither from the pouring out of these substances after 
retention, or from increased metamorphosis succeeding a period 
of inaction. Probably there was, at any rate, retention and sab- | 
sequent elimination. 

But that the deprivation of water does really cause, not only 
retention, but absolute diminution of urea formation (i. e. of tissue ' 
change) seems likely, because the insensible excreta, and espe- 
eially the pulmonary carbonic acid, are lessened also (Mosler, 
p. +t5). The stools also are lessened in amount. 

These effects, in Moaler's experiments, were most marked in i 
children, in feeble persons, or in those whose prerious occupa- 
tion had tended to produce a rapid metamorphosis. 

3. Fasting from Chloride of Sodium. 
Wundt ' has tried the effect of total abstinence from chloride | 
of sodium. When perfectly salt-free food was taken, the follow- 
ing was the result : 

In TWENTY-rOUH HOCRS. 




THE EFFECT OF EXEBtlSE, >*.> 

On the third day, Me tirine became albuminotis. The lessening 
iu the water of the urine was very marked, and leads to the 
notion that chloride of sodium may play an important part in 
diffusion of fluids. The production of albuminuiia is a most 
important observation, and it is very desirable the experiment 
Hhould be repeated. It seems to support the idea that the free- 
dom of the healthy urine from albumen is owing to the albu- 
men, during its transit through the renal tissues and epithelium, 
being rendered insoluble by the action of acids in the presence 
of chloride of sodium. 



EXERcisr:. 



I 



The effect of exercise has been examined by Professor l>h- 
mann,' Simon,* Percy,' Beigel,' V, Franque,* Hammond,' 
Beneke," John C. Draper,' J. Lehmann"* and Speck,» as well 
as partially by Mosler, Gruner, Ranke, Bence Jones, and 
others. 

The general result of all these experiments comes out pretty 
clearly, though there are some exceptions and several discre- 
pancies of statement. Strong exercise increases the waste of 
the body, so that it loses weight even under a diet which had 
previously, not only kept it at the same, but had even caused it 
to gain, weight (Speck). This loss of weight appears to be 
caused by increased elimination both of fluid and solid matters, 
which takes place by the skin and lungs principally, and by the 
kidneys in a less degree. The intestines do not ordinarily share 
in the increased excretion (J. Lehmann, Speck). 

The increased excretion of solids referred to, affects Ixtth the 
nitrogenous substances and the carbo-hydrates. The elimi- 
nation of carbon, indeed, has long been shown, by the experi- 
ments of Hoffmann, Vierordt, E. Smith, and others, to be 
greatly augmented ; and Speck's observation show that this 
elimination takes place in a much greater ratio than that of 

■ Phfi. Cbem.. 2d edit.. Bud ii, p. 419. 

' Cbcmiilry of Man. The per-centsge deWrminilioni only »« gi«n. Tliii it 
tbe cue alto with Percy'i exjiehmeatt, recorded in tlie itme tiork, 

• Op. cit., p. 42. 

• Schiiiidl'i Jahrb., 1»S6. No. 10 
' American Journal, \ihh. 

■ Noril-See Bad., 185a. p. S3. 
' Sew York Journal of Med.. 18S6. p. M>i. 

• Archiv rar witii. Heilk., 1860, Baud iv, p. tSi. 
' Itjiil., p. 521. 
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nitrogen. Some time after tlie period of increased exertion is 
over, the excretions lessen below the point proper to the period 
of rest, as if the metamorphic changes were lessened as com- 
penaation for the previoiis waste. This increased elimination is 
attended with no long-continiied rise of temperature (Speck), or I 
a very slight one (J. Lehmann) ; although, during the period 
of great esertion there is, for tlie time, a considerable rise ; bat 
the respirations are augmented in number, and the hearfa action 
ifi quickened during the time, though subsequently the rapidity 
of the heart's action falls below the normal atnonnt. ' 

When the channels of elimination, the skin and lungs on the ' 
one hand, and the kidneys on the other, are more closely 
examined, it is found that, as iu so many cases, there is a sort 
of inverse ratio between them. In some cases the insensible , 
perspiration is augmented in an enormous degree, and then the 
increased urinary elimination is less, or sometimes, indeed, not ( 
at all marked ; while, if the insensible perspiration is not aug- 
mented, the urinary excretion is greatly so. This alternation of 
action, probably, explains many of the apparently different 
experiments. 

The changes in the several urinarj' constituents are as 
follows : 

1. The water of the urine {if no Huid lie taken) is generally 
lessened, and the colour of the urine, therefore, becomes deeper. 
This diminution is noted by most observers. Hammond, however, 
in some of his experiments, found the water increased; and in 
two out of live of J. Lehmann's series of experiments, it was 
unaltered. There can be little doubt that this depends on the 
amount passing off by the skin and lungs: when exercise does 
not produce sweating, the urinary water is not lessened. In 
Gross' experiments,' the urine decreased in proportion to the 
increased perspiration. 

2. The urea of twenty-four hours has been found to be in- 
creased, by Professors Lehmann, Beigel, V. Franque, Haromond^ 
Beneke, and Speck. The amount of increase varies, but is often 
considerable (ten to twenty-five percent.). Occasionally it is 
not increased ; this was the ease in two of Julius Lehmann's 
series, but then, in both these cases, there was great sweating ; 
while, in two cases in which there was no sweating, the urea 
was increased. In Speck's case, also, when the sweating was 
profuse, the urea was not increased. "The explanation naturally 
arises, that b» urea will pass off by the skin, as indeed it has 
been found by Funke and G. H- Meissner, to l>e greatly aug- 
mented in the sweat of exercise, so in these cases, without in- 
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crease of urea in the urine, there may have been a great passage 
by the skin. 

Dr. John C. Draper believes, from his experiments, that the 
urinary urea ia not increased, and suggests that the nitrogen 
set free by the increased muscular action may pass off by 
other channels. This is likely enough ; but I must also say, that 
an analysis of Draper's experiment has convinced me, that they 
are not of weiglit, and ought to be put aside.' 

Whether or not some nitrogen does really pass off in larger 
quantity by some other usual channel (other than urea, as by 
the liingB as ammonia), or by some altogether fresh channel, is 
quite uncertain. 

The increase in the urea occurs during the period of exer- 
cise, and for some time afterwards (four to eight hours?) ; 
the amoimt of urea then falls even below the mean, so that a 
partial balance is established, and the increase of twenty-four 
hours is not so great as would have been anticipated from the 
large amount formed during and just after the exertion. 

If, when great exercise is taken, the diet is very meagre, the 

' A> Draper'! ciperimcntB are M)ntriT7 to so miny oihen, I giis Ihem in more 
dctill. The urn wh dciennined by decompoting it by tiitruso-nilric uid. and 
■bforlrins Ihe CO, by birylic water. 

1. In llie flnl series of experimenti, eighteen davs' observation* are gi'eni but it 
would appear that tbey are not all on one indlTldual, and there il therefore a fallacy. 
Each person walkol three miles ■ day. 

Tfae mean amount of Kiter In 24 houn waa 1106 c.o. 

urea ., 27-213 grammes. 

Tbe relation of tlie urea lo the toliil residue was ai 49D to 1000. 

2. In llie lecond seriei, the urine of a man in abiolute real (lirokea leg) was 

Mean amount of crater (3 days) . . . . 19G c.c. 

„ urea „ .... 3ij'47 grtmmei. 

The relation of the urea to solid residue nai as 502 lo lOUO. 
Draper therefore consider! that rest does not decrease llie urea -, but it is at onn 
evident that lie has no right lo compare iliii man'i excretion *i(h ihe me«n eier*- 
tioii in the first series, which is given by two other persona. We do not know 

3. One of tbe individuals of the first seriea walked thirteen miles a day, at (he 
rate of 4 J milei an hour. 

Mean amouDi of water (2 days) . . . .905 c.c. 

., urea „ .... 2b-i7i fx^anatl. 

The relation of the urea lo Ihe lolid residue vu u 489 to 1000. 
Therefore, Dr. Draper sayi exercise leitena Ihe urea. Bui il is quite clear 
that ih« amoimt of exercise is not properly described bv Ihe terms "walked three 
inilea or thirteen miles a day." Much exercise may b« taken by a man who walki 
little. Again, tweniy.rniir hours is perhaps loo long a term for the examinalion. 
All increased excretion following quick walking is nometiaiet cnmpensalcd by a iiib- 
aeqnent leasened flow) and again we really don't know what was the normal eicre- 
tioD of this individual. 

But the principal objection ia, Ihat the mean of two days ia by no means auflicient, 
and il ia not atuted how loon the daya of exerdie followed the days of tranquil 
walking. The conditions of the experiment, in fact, are not precise. 
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incrcaBC of urea, thougli still perceptible, is less marked; the 
body rapidly loses weight, but tliia is less from elimination of 
nitrogen th»n from an Immenae excretion of carbon from the 
lungs (Speck). In other words, if the supply of nitrogen be 
deficient, and yet exercise be persevered in, the waste is chiefly 
in the carbo-hydrates ; the body seems to hold back, as it were, 
with great tenacity, some of the nitrogen.' 

3. Creatin, creatinin, aud extractives. — Beyond a statement 
of Professor Lehmann's,^ that the extractives are lessened by 
exercise, nothing is known on this head. 

4. The uric acid is said to be lessened, by Prof. Lehmann.* 
Hammond also noticed a considerable lessening, after strong 
exercise. 

Beneke found strong exercise for three hours increase it.* 
So also Genth * and Heller.' 

Ranke,' in two persons, found little eflTect, or indeed a slight 
lessening, to be produced by moderate exercise; but very power- 
ful and unaccustomed exercise increased it by nearly one thii-d. 

J. Lehmann found it not to be lessened, but not decidedly in- 
creased. Speck, on the other hand, found it most decidedly 
and considerably increased (.'^O per cent.). 

The evidence is therefore very discrepant, but is strongest in 
favour of the increase. 

5. Hippuric acid. — The experiments on this head are ex- 
tremely imperfect ; in fact, are not to be relied on. It has been 
affirmed that intense exercise causes its total disappearance 
(Bird). 

It was stated by I^^ussin * (in opposition to Marchand) that 
in hard-worked horses the hippuric acid is very large, while un- 
employed, well-fed horses excreted but little hippuric acid. 
The condition of the urea was stated by this obsener to be ex- 
actly the reverse. Ilallwachs and Weissmanu,' however, found 
hippuric acid in all cases, but it was certainly larger in the 
labouring horses.'" Hallwachs did not determine the amount of 

lit from Speck's elBborste eiperimcnti. It will be very 



> Thi< ii a curiaui m 
desinlile to leit it by futu 

' Phfi. Chem., Sd edit. 

> Ibid. 



i, f. 149. 



■ Norii-See Bid., 1855. p. 83. 

' Einfluu de> Wuunrinkeiii luf der SlafTwecbiel. 

• Quoled Hj Rinke. flul u must of Hrllcr'i »ii»lyMs are per-ccntsge nmoi 
I don't tliink much veiglit ittichci to I be obBervaLion. 

' Auiicbeidung dtr HarnBBure. p. 14. 

< Gazeue Mfdicsie de Parii, 1856. No. 15; and Meiisner'E Report on P 
Uenle'i Zeit., 1856, p. 296. 

> Op. cit., aud Meiiiucr'9 Report for 1857. Hcole'i Zeilieb., p. 320. 

'" Mamhaiirl lUlfd ibal ihe urine of plongli-hortet contained benzoic, bui 
bippuric acid. Thii ii nu doubt wrong, but llallwuchb bai ihonm (bat i 
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urea ; and Rouesiu's experiments on this iioint are not aatis- 
factory, as he does not appear to have obtained the exact amount 
of urine. 

6. Sulphuric acid. — Exercise increases this acid, according to 
Bence Jones and Beneke. Vogel,froni an examination of Gruner'B 
and Clare's experiments, states that they lead to no certain 
result.' Gruner, however, explicitly states ^ that very great 
bodily exercise did increase the sulphuric acid; and this 
statement is entirely confirmed by J. Lcbmann and Speck, who 
both found a considerable augmentation. The increase may 
be considered to be, iu fact, quite proved. 

7. The phosphoric acid was found by Mosler,^ Hammond,* 
and Speck to be increased. This is not constant, however, as 
Beneke, from three hours' strong exercise, observed it to be 
lessened.* J. Lelimaim noticed that the earthy phosphates 
were not altered, while the alkaline phosphates were increased, 
in two out of three experiments, and were, perhaps, increased iu 
the third also. Speck's experiments, which were very elaborate, 
showed a large increase iu the POj ; and Speck concludes that 
the quantity of the PO^ stands in the most intimate relation to 
the amount of exercise. This is not at all improbable, as the 
muscles are so rich in phosphates. 

8. The chlorine has generally been found to be increased.* 
It falls proportionally at^erwards, if food be alwtained from. 
Sometimes, however, when the skin acts very profiisely, it would 
appear that chloride of sodium is excreted iu this way,' and 
the increase in the urine is much lessened, or is trifling, or 
instead of increase there is lessened excretion by the urine. 

9- Bases. — Nothing definite is known about the amniouiacal 
salts. It is to be presumed that the egress of the other bases is 
augmented, when their acids are increased in amount ; in fact, 
this is certain, from the facts now known on the amount of the 
free acidity. 

10. The free acidity is said, by Professor Lehmann, to be aug- 
mented by exercise, from, it is presumed, an augmentation in the 
sulphuric and phosphoric acids, so that more of the phosphate of 



ii real); ■ littta benzoic leid in aucb uict. It ma]', howcv 
decompcnitiaD o( hippuric acid in llie bladder. 
> Vogel in Neiibaucr'i Anieilung, 3d edilion, p. 33C. 

* Op. cit., p. 27. 
» Op. cit. 

* Archil dei Vercini, Band it, p. 112. 
' Nord-See Bid., p. B3. 

* Hegar, op. cit.; and Bineke, Nord-Sei Bad. 
' ". H. Meiuner'i clperimenli on liie pe 
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soda would be in the form of the acid phosphate than nsnal. But 
.7. Lehmann's experiment?, which were more numerous than 
those of his celebrated namesake, show tliat the free acidity 
is DOt increased ; and therefore tlie egress of bases must be 
augmented in the same ratio as that of the acids. After great 
exercise, the body must, therefore, be poorer in alkalies. 



SECTION XI. 



The effect of sleep on the urine is evidently a most difficult 
problem, as it is almost Impossible to eliminate other condi- 
tions, the influence of which is very great. Thus, during 
sleep, the body is generally in perfect rest ; the brain is in- 
active ; the heart's action is lessened in frequency, and pro- 
bably in force; respiration is less frequent, and is less deep; 
and the skin is usually kept warm. While all these conditions 
would tend to decrease urinary excretion, the influence of the 
heavy meals which are often taken during the latter part 
of the day can be traced duriug the early part of the night, 
and have an opposite effect. 

It has been generally assumed (possibly from a study of the 
effects of hybernation), that sleep per se lessens the urinary ex- 
cretion, as it does the pulmonary carbonic acid, according 
to Prout, Scharling, and Coathope. 

This is decidedly asserted by Gunthcr' and by Purkinie.' 

On the other hand, Santorini asserts that sleeping men sweat 
as much in seven hours as waking men in fourteen. 

Dr. Bocker' has experimented on this point in a method 
which obviates some fallacies, but seems to admit others, la 
order to avoid the influence of food, he commenced his ex- 
periments twelve hours after a light meal, which was taken 
at seven p.m. At seven o'clock on the following morning, 
Booker passed urine, and then drank 500 c.c. (rather more 
than a pint) of water. The experiment then commenced, and 
was carried on for six hours, during which time Biicker tried 
to sleep as much as possible ; sometimes he could not sleep. 
He then remained in bed for the six hours, under exactly the 

' Lchrbach ilcr pliyi. ilct Meiischen, 1845, p. Git,. 

■ Winner's Hanriwurti^tljuc)! Jrr phn.. Bund iil, 3d Abtheil, 1S19. 

' ArcliiT del Vercini fur niji. Hcjik., Bind ii. p. 1i. 




Bame conflitioM as when he slept. The iirine secreted during 
the MS lionrs was, of eonrae, urina sanguinis, diluted by the 
500 c.c. of water taken at "a.m. 

A comparison was then made between the six hours in which 
any sleep was taken, and six of the sleepless hours; the result was, 
that sleep was found to augment all the urinary ingredients, with 
the exception of the uric acid, the phosphoric acid, and the fire- 
proof salts. The increase in the sulphuric acid was slight, indeed 
immaterial; that in the urea very great, in fact, enormous, 
amounting to 50 per cent, over the sleepless period. The 
decrease iu the uric acid was considerable. The decrease of 
the phosphoric acid amounted to 33 per cent, from one hundred 
minutes' sleep in six hours. This would seem to show that the 
disintegration of nervous tissue is lessened during sleep, as 
the condition of the muscles (the other principal source of 
PO5) was the same during both periods (sleep aud sleepless- 
ness). 

The body lost weight during the six hours, on an average — 



.u™..ac^H...., 


A«r.». ■"»;|^ rf rf«i. ill «. i^ „r wi«hi. 


4 

4 


Grimme.. 
102 minutes. 142 
None- 32 



The conjoint exhalation from the skin aud lungs was not ma- 
terially different in the periods. 

The experiments of Biicker are of course open to the great 
objection, that the secretion during the several periods of six 
hours on successive days may ^-ary considerably, and that com- 
parisons between such periods can only safely be drawn from 
an infinitely longer series of experiments than those reported 
by Biicker (eight experiments) ; the immense increase in the 
urea may be held to prove almost too much, and to indicate that 
some unnoticed source of variation must have been acting. The 
taking also of water just before the period of experiment must 
be held to be an objectionable plan. On tlie whole, therefore, 
judgment must be deferred as to the merit of these experi- 
ments, except in so far that they may be held to prove that 
sleep does not lessen the excretion of urea. 

Backer's experiments are, perhaps, somewhat supported by 
the facts mentioned by Gruner, Mosler, and Winter. Without 
especially referring to the influence of sleep, the^ie observers 
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noticed, Beverally, that the amountB of SO^, and free ' 
acidity, were greater during the night than in the morning ' 
hours. Vogel, indeed, refers this to the influence of food ; but ' 
the principal meal was taken in the middle of the day, and its 
effect would have passed off before night. The chloride of ' 
eodium does not follow the same rule (Hegar). 



SECTION XII. 



MEN'TAI, EJERTIO: 



It is a common opinion, that great mental work lessens the 
weight of the body, though whether it does so by directly aiding 
metamorphosis, or by merely lessening the vigour of the digestive 
organs, and the consequent ingress of food into the system, is 
not yet known. 

1 . The water. — - By carefully noting the amount of urine 
at periods when the mind was tranquil or active (all other cir- 
cumstances being taken into consideration), Seneke^ has deter- 
mined that mental excitement and intellectual exertion increase 
the amount of urinary water. Mosler's experiments also favour 
this conclusion. 

If this be correct, it remains to be seen whether the excre- 
tion of water from the other emunctories is at all checked; 
if not, the body must be poorer in water after mentnl work. 

2. The urinary solids. — Hammond^ affirms that the urea is 
increased; his experiments were numerous, and seem to be 
satisfactory, but on so difficult a point many repetitions are 
necessary. Front also, long ago, surmised that mental anxiety 
increased the urea; and Mr. Ilaughton has come to the same 
conclusion. Hammond also found the chlorine, sulphuric and 
phosphoric acids, all increased, but the uric acid lessened. With 
respect, especially, to the phosphoric acid, Mosler's experiments, 
though few in number, point to an increase. When examining 
the hourly excretion, he found the phosphoric acid much higher 
in the hours when most intellectual exertion was going on, 
though these were not the hours most affected by food and move- 
ment. The amount of increase was — 

The total phosphoric acid by one half. 

The phosphoric, with alkalies, less than one fourth. 

The phosphoric, with earths, nearly one third.* 

■ Studicn tur Uralagic. ArchW fiir wiu. Hellk., Duiil i, p. 571. 

' Americin Jaiirnal of Med. Sci.. April, lH5(i, 

' StudientBi Unjlogie, Archiv dei Vereint Tut wlu. lleillr., Band i, p. bll. 
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Mosler found the pigment (as estimated by Vogel's method) 
also increased. 

On the other hand, Owen Rees' believes that mental labour 
causes no increase of phosphoric acid, but this statement is not 
supported by any analyses, showing the absolute amount of POj 
excreted in a definite time. 

The deposit of phosphates, often seen in the urine of nervous 
and overworked persons, does not prove any increase in the POj, 
but merely that the free acidity is lessened, probably from im- 
paired digestion. 

The asserted increase of the phosphoric acid is the most in- 
teresting point yet indicated, as, if it be correct, it would pro- 
bably arise from increased metamorphosis of the cerebral 
tissue. 



SECTION Xlll. 



MENTAL INACTIVITY. 



On this point nothing can be said to be known. Hammond' 
has conceived that mental inactivity has exactly the reverse effect 
of mental exertion ; but his experiments are insufficient. The 
problem is a most complicated one, and it is mucli more difficult 
to enaure a state of mental inertia than of mental activity. 



SECTION XIV. 



THE CONDITION OF THE OTHER ELIMIN. 



The intestines, skin, and lungs are acted upon by a great 
variety of agencies,— some external, some internal. Their action 
affects in a very great degree the action of the kidneys. 

1. The water. — That the water of the urine is lessened when 
the cutaneous excretion is active, and is increased in the oppo- 
site condition, is an admitted fact. The passage of water from 
the stomach and intestines has a similar effect. Whether an 
altered watery excretion fi^m the lungs also affects the water 

' Giiy'i Hoipital Reportg, 18S5, p. 3110. A very lound piper, ia which the dc- 
pwiii of pfaospbatei are referred to tbeir irae uuaei. 
' Amer, loam, of Med. Sdence, 1856, 
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In dis-'l 



I believe, known. 
Ilk it docs do so. 
L tbe akin manifests itself at I 



of the urine in liealth, 
ease there is some reason to thin 
The effect of external heat t 
once on the water of the urine. 

2. Tlie solids.— A free action of the bowels lessens the urinary \ 
solids.' 

3. Tlie urea. — Strong action of the skin lessens the urea. 
This is, perhaps, from the flow of water through the walls of 
the renal capillaries being lessened; or, perhaps, from an in- 
crease in the passage of urea tlirougli the skin.^ (Sec " Tempe- 
rature.") 

Severe purging lowers the urea. Whether this is by absolute 
e."iit of nitrogenous compound in this way, or by merely lesseit- 
ing the flow of urinary water, is unknown. 

3. The uric acid. — Dr. Marcet (the elder) believed that uric ', 
acid was lessened by sweating. Lehmann* does not conflrm 
this. 

4. Nothing ia known of the influence of the action of the 
other eliminating organs on the hippuric acid, the pigment, and | 
extractives. 

5. It is uncertain whether sweating lessens the urinary sul- 
phuric aud phosphoric acids, or whether the imperfect action of 
the skin increases them. Strong action of the bowels lessened, 
in some of my experiments on patients, the amount of sulphuric 
acid. 

G. The chloride of sodium falls during profuse sweating, no 
doubt from increased elimination from the skin.* 

Purging lessens the urinary chloride, as some salt then passes 
with the stools. 

It is to be presumed that inaction of the skin will have the 
reverse effect. (It has so in diabetes mellitus.) Constipation will 
have less influence, as so small a quantity of chloride passes off 
in health from the intestinal mucous membrane. 

7. Very strong action of the skin, perhaps, lowers the free 
acidity; and possibly the alkaline effect of baths is owing to this. 
But no good experiments have yet beeu made. 

I BScker, Beilrige zar Heilk.. 1849. vol. ii. p. 102. 

' See (he expcriintnli of Funke, Schollin, M'olff oa the Skin (Canititt'i Jahreib. 
forlXS?, B(nd i. p. 80). 

' Phyi. Chem., Zd edit., Bind >, p. 218. 
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TBIdVEATDKE (or THE ATUOSFHEKE). 

The effect of moderate cold is, according to Lehmann, to 
cause au increase of tbe urinary excretioti (from the action 
on the skin?). 

Great cold, on the other hand, carried to the point of depress- 
ing the nervous system (commencement of the sleepiness), 
would appear to diminish metamorphosis, ^ * 

Tbe iutlueiice of heal has been generally supposed to diminish 
urinary excretion, by leading to increased action of the skin. 
That the water is djuiiuished has long been kuowu, and the 
esperiments of Kaupp* have clearly proved that this is the case 
also with the urea. Kaupp's facts may be thus given : 
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1. Thus an elevation of temperature equaJ to 21" Fah. reduces, 
on an average, the quantity of urine by from 60 to 70 c.c. iq, 
twenty-four hours. The diminution is not, however, very 
regular. 

2. An elevation of SJ" diminishes, on an average, the urea by 
0-12 grammes, or 1852 grains, in twenty-four hours. 

3. An elevation of 2^" Fah. causes a dimiuutiou in the chloride 
of sodium, of Oil grammes, or 1'69 grains, in twenty-four 
hours. 

4. The other soluble constituents are diminished for every 
2i° Fah. 0-43 grammes, or 6-639 grains, in twenty-four hours. 
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Kanpp is of opinian that the Himinutioii of the water has, as 
a consequence, the diminution of the urea and of the chloride 
of sodium ; that is to any, he believes these ingredients are not 
diminished directly by heat, hut are lessened only because of 
the lessened excretion of water. 

On the other hand, the other soluble constituents of the urine 
must be lessened directly by the heat, as their decrease is too 
great to be accounted for by the decrease of the water. 

It is, of course, presupposed in these experiments that all 
other conditions except temperature remain rigidly equal. The 
amount of food and of water taken by persons varies so much, 
and the amount of exercise is so different, that the influence oiE 
heat is constantly more or less neutralized by other agencies. 

Sick' has confirmed Kaupp's statement, as far as the water 
of the urine is concerned. The diminution was slightly greater, 
being 98 c.c. in twenty-four hours for every 2i° Fah. 

Banke^ has not found any infiuence on the uric acid. 



SECTION XVI. 

PERIOD OP THE DAV AND YEAK. 

The effect of different periods of the day has been already 
discussed in previous chapters; for the variations in the urine at 
different times are dependent chiefly on food, exercise, tempera- 
ture, sleep, and the other conditions already noticed. As the 
principal meal is token in the afternoon or evening, and as the 
effect of exercise is then most discernible, the quantities of all 
the ingredients are usually highest in the afternoon and evening, 
and in spite of the counteracting influence of sleep, sink during 
the night, with the exception of the chloride of sodium (Hegar), 
which reaches its minimum in the hours of the forenoon. 

Kaupp'' has found, in his own case, that there is during the 
night an enormous decrease in the excretion of the chloride of 
sodium, and as great an increase of phosphoric acid. The quan- 
tity of the urine, and the amount of urea, diminished like 
the chloride of sodium, but not to an equal extent. 

J. C. Draper* found the amount of urine nearly equal in the 

■ ArcUiv fur phya. Heilk., t8A7. p. 4B2. 

* Auuchndung der llirtiunre. p. B. 
> VlerDrdl'i Archiv, 1856, p. SSe. 

* New York Journal of Medieltie, 18S6. 



PERIOD OF THE DAV AND YEAH. 97 

day and night, but the amount of urea was about one seventh 
less in the latter period. 

The acidity is especially low in the morning. 

Kaupp's experiments prove that there is a kind of antagonism 
between the escretion of the day and night. If the former is 
UQUsiially profuse, the latter diminishes ; and the reverse. 

As compared with the insensible perspiration (skin and lungs), 
the urine was found by Gross to be comparatively less during 
the night, and greater iu the morning. 

In the " Gulatonian Lectures" for 1855,' I stated that some 
observations led me to believe there was a kind of periodical 
wave of gradual increase and decrease of urinary excretion ex- 
tending over two or three days. My experiments are not yet 
sufficiently complete to allow of citation ; but I again mention 
the statement here, as from an analysis of Kaupp's experiments, 
Professor Radiche' has indicated an analogons fact, and Vierordt' 
has also noticed a "two days' periodicity," often in an un- 
doubted manner. 

With respect to the time of year. Professor Vogel has proved 
by experiments,' what universal observation had previously 
affirmed, that in the cold months, when the akin transpires little, 
the water of the urine increases. 

The effect of heightened temperature on the urea, &c., has 
already been noted. 

Fourcroy thought the uric acid was increased in winter, 
Lehmann does not confirm this ; and Ranke's experiments* 
show little difference between summer and winter. 

The effect of continued cold, however, on the urine has not 
been perfectly investigated. The effect of diet, dress, exercise, 
and atmospheric conditions, must be accounted for. 

Changes of season must affect the urine by alterations in tem- 
perature, and perhaps of atmospheric humidity and pressure ; 
but it remains to be seen how far the appliances, the abundant 
clothing and the artificial warmth, of modem life neutralize the 
effect of these changes. ^ 



' Med. Timet and Gsiette. 

» Archiv fiir pliyi. Ileilk.. ISSB, p. 207 tnd p. Z27. 

■ Vogel, in Wigner'i Handworteibuch, lit edit., p. 264. 

* AuMcheidung der llirnuure, p. 8. 

* Schweig uierted that the uric tcid altered with the change! of Ihe mooPi but 
the tarUtiona he notu are leu than the error* of tbs method enplojed. Seo Lad* 
wig't Phyi., lited., Band ii, p. 302. 
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Scarcely any experiments have yet been made to show the 
influence of climate on the urine. The effect of temperature in 
the tropics would probably be analogouB to its action in tempe- 
rate zones ; and the study of this point will doubtless throw 
eventual light on many of the diseases which affect Europeana 
on their first entrance on tropical life. 

It has been affirmed by Schultcna, on apparently insufficient 
grounds, that the uric acid is increased in Holland, where the air 
is very moist. A series of comparative experiments in the dry and 
rainy seaaons of India would certainly lead to some interesting 
results.' 



SECTION XVIII. 



COMPOSITION OF THB BLOOD. 



Most agencies act through the blood on the kidneys, and the 
composition of each fluid must be, to a considerable extent, au 
index of the composition of the other. At present, however, we 
are uncertain how far this is the case, as few comparative 
analyses have been made. That au excess of water, or of salts 
in the blood leads to excess of uriuary water or salts,* that 
excess of albuminates (fibrine ?) leads in most cases to excess of 
urea and uric acid (not by immediate oxidation, but by action 
on the organs ?), and that any peculiar destruction of red parti- 
cles is evident by a corresponding increase in urinary pigment, 
and a few other facts of a like kind, comprise all that is known 
at present, 

Mosler^ has endeavoured to determine the relative amounts 
of the red particles in the blood [as counted by the method of 
Welckcr), and of the nrea and other constituents in the uriue. 



t, hu been well 



' The influence of heat and coM on Ibe tkin in the prodoc 
the Engtiih in India, and on invalidi of the Indian <ei ' 
by Sir Ronald Metlin (InAurnce of Tropical Climatei). 

' Hermann (Virchow'a ArehiT, Band iiii. p. 4S1) haa lately contradicted the 
atalemeot of Kierulf, that ■ great amount of waler in the blood produces at o ' 
album in iiri*. It never itoei this without local kidney injury (eiceaaive pretiure). 

> Corr. Blait del \rrew, fur wiss. Heilk,. No, 25, 




THE ACTION OF THE NERVOUS SYSTEM. 99 

The experiments were made on a boy, a man, and two young 
women. The results were indecisive, as it was impossible to 
compare the two cases with each other, except in the instance of 
the two women ; the woman with the greatest amonnt of blood 
corpncles excreted more urea, pigment, and sulphuric acid than 
the other, but less PO.^ and chloride of sodium. These experi- 
ments can be considered only as the commencement of this 
difficult inquiry. 

In animals, when a very great amount of fluid is added to 
the blood, bile pigment can be detected in the urine (Hermann).' 
So ftlso when the dilution reaches a very high point, hiematin 
passes from the blood-cells into the serum, and then into the 
urine ; tlie walls of the glomeruli being more penneable for this 
substance than for serum-albmnen. Whether this can occur 
in men, from excessive water-drinking, is unknown. 



SECTION XIX. 

THE ACTION O? TBB HEART. 

The action of the heart must affect greatly both the rapidity 
of circulation, and the pressure on the renal sesaels. That it is 
overruled by other agencies (nervous ?} is shown by the fact that 
the two kitlneys do not excrete with an equal rapidity, but that 
their action alternates to a certain extent, as if their vessels 
were alternately more or less contracted or dilated. For the 
full discussion of this diflficult subject, I must refer to physiolo- 
gical works, and shall here merely content myself with the 
general statement, which seems, on the whole, to be warranted 
by the observations of Ludwig, Goll, Dornbluth, and HejiisJus, 
that, other things being equal, a strongly beating heart will 
furnish urine more abundant in water, and richer in solids, than 
a feeble heart. In health, however, the effect of the varying 
action of the heart is certainly not very apparent. 



SECTION XX. 

ACTION OF THE NEBVOUS SYSTEM. 

The experiments of Bernard,* Lndwig, Brown- Sequard, 
Scbiff, and others, on dogs and rabbits have aliowii how remark- 

' HeriDBnii thinlu thii in derived from the htcmalo.globuUD, tbe bKmalin being in 
fact tranirormeri into bile-pigmenl. 

* See eipecially Bernard, U^odb, Btnd ii, p. 153. 
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ably the Becretions of many glanda are affected by injuries 
and irritations of the nerves. The kidneys are no exception. 

Saecharine urine is produced by irritation of the base of the 
brain, especially of the fourth ventricle, of the npper part of the 
cord, and of the sympathetic. The action of the kidneys is here 
merely secondary ; more sugar is formed in the liver than can be 
destroyed, and it therefore emerges by the urine. 

Albuminous urine is caused by injury of the sympathetic 
in the ueck (Bernard) ; but the exact mode m which it is pro- 
duced is uncertain. 

Excessive flow of urinary water (diabetes insipidus] is also 
produced by injury of the sympathetic in the neck (Bernard), 
and reaults, perhaps, from dilatation of the renal vessels, pro- 
duced by paralysis of the constrictor nerves, or by increased 
action of t)ie nenes, which, in some unexplained way, causes 
dilatation of the vessels. The result is the same in the case of 
the kidney as in the salivary gland. 

It is to be presumed that the nervous and excreting systems of 
man are governed by similar laws ; and, indeed, we know that 
saccharine urine is sometimes produced by injuries at the base of 
the brain (and of thespineV). Whether albun ' 
arises from disease of the nervous system, 
there are some indications that diabetes insipi 
duced by some nervous conditions, similar, perhaps, to those 
caused in dogs by actual experiment. In the temporary 
diabetes insipidus of hysteria, epilepsy, &c., the same condition 
may be present, and possibly it will be found to be produced 
simply by altered contractility of the renal vessels. 

But this subject is evidently too little advanced to permit any 
profitable discussion. 

Bencke,' from observations on himself, has noticed that when 
the nervous system is, so to speak, in good tone, i. e., when 
there ia a feeling of vigorous health, and when all the fiinctiona 
are rightly performed, the amount of urine (and of urea ?) 
increases. On the other hand, when there is langour and 
depression, the urine is less in amount. The difficulty here, 
of course, is to define the term " tone of the nervous system." 
That something real is meant, is certain ; and the immediate 
influence on the amount of the urine of this state is, I think, 
put beyond doubt by Beneke's elaborate inquiry. 

' ArchJT d« VereiQi fur wiu. tlcilk.. Band i. 
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, PECULIARIT' 



If it were po&sible to place two individuals, of the same sex, 
age, and weight, under precisely equal eonditioiie of food, 
cxerciBe, rest, external temperature, &c., would the urinary 
excretion be the Bame in each person ? In the same individual, 
the equalisation of all the conditions certainly tends to render 
comparatively stable the urinary excretions from day to day; 
but then, in the case of another person, some differences exist 
which cannot be doue away with or compensated. 

Individnals differ — 

First, in the comparative action of the different excretion 
organs ; ao that in one person more work is done by the kidneys, 
in another by the skin, or lungs, or bowels. To take one illus- 
tration from some analyses by Hegar. Two persons, on the 
same diet excreted of clitoride of sydiiim the following amounts : 



Age. 



JUight. Weight. 

24 . 177 ctm. . 126 lbs. 
24 . 17fi „ . 124 „ 



CINk in -H lioun. 
10-32 grammes. 
7-3R „ 



Either the food was very different in com|>ositiou or quantity 
(which does not appear), or the chloride of sodium passed oft', 
in the case of H, more copiously by the kidneys, in G by the 
skin. 

The same is the case with the water. The phosphates again, 
in some persons, are probably excreted more largely by the 
bowels. This may be the case with the SOj, as I think that 
rather free, healthy intestinal action lessens the urinary SO, ; 
and we know, from Marcet's observations, that sulphur passes 
in the stools. In the case of the urea, too, it is not at all im- 
possible, that in some persons more may be excreted by the 
skin, and comparatively less by the kidneys ; but the facts are 
not sufficient to prove this at present. 

Secondly, in the metamorphosis of tissue. Thus, it seems quite 
clear that the amount of nric acid differs remarkably in different 
persons, and is not so much influenced by weight as the 
other ingredients. It seems almost certain that some persons 
naturally makemore uric acid (and lessnrea?) than others; so 
that no equalisation of food and other conditions would render 
the urinary romposition of such persons equal to that of others. 
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This may, possibly, be the caae also with the hippuric acid, ' 
as the few analyses yet made show great ditFerenccs in amouat. 

Again, it remaius to be seen whether, in some personsj 
more of the nitrogen does not pass off by the lungs (as ammo- 
nia), than in other persons; if this turn out to he the case, no 
regularity of diet, exercise, &c., could render the urea the same 
in two persons of equal age, sex, and weight. 

Altogether it would seem probable, that if two individuals, of j 
the same sex, age, and weight, took precisely the same food, exer- 
cise, rest, and were subjected in all points to the same condi- 
tions, the urinary excretion wotdd not be equal. 



SECTION XXII. 



MBNSTBDATION. 



Beigel' has made 
point. In two 



ue rather imperfect observations on this 
the following amounts were found ; 
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If the result in these two women can be taken as the rule, 
which is very doubtful, the amount of urea is lessened during 
but increases after, menstruation. I am not aware of any other 
analyses. 



SECTION xxm. 



PREGNANCY, 



The urine of preguant women was said by Lubansky* to be J 
less acid than usual ; Lehmaun^ finds, however, that when fint I 
passed it is equally acid, but has a greater tendency to becoms J 
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alkaline than the urine of non-pregnant women. Hofle' ha» 
not, however, found even this to be the case. 

Towards the latter end of pregnancy, the urine becomes more 
watery ; all the solids diminish in amount, except, according to 
Bikker, the Tolatile salts and extractives. The earthy phosphate 
was said by Cams and Lehmttun to be especially diminished. 
Becker's analyses do not show this to any great extent ; but 
HoUmann confirms Lchmann's statement, 

The following table, from Bticker'a analyses, gives the most 
complete statement of the urine of pregnancy yet made. 



Urine of a Pregnant Woman in perfect health. 
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During this period, the weight of the woman increased about 
5400 grammes. 

One KUogramme of Body-tueight excreted. 
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The most noticeable fact brought out by this is the great 
diminution in the urea. It fell from 0'408 grammes to the 
kilogramme, which may be considered a healthy amount, to 
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0'154 grammeB. The uric acid was also lessened. The eartUy 
phosphates were scarcely altered. 

An analysis, by HoUmann,' was made of the urine of a 
woman, aged thirty-one years, who had had four children, and 
who was in the thirty-fifth week of pregnancy. The singular 
deficiency of " extractives" in the first analysis is worthy of 
note. The amount gradually increased. The urea in this case 
was apparently not lessened, but the phosphoric acid waa 
decidedly so. 

In twenty-four hours there were excreted in grammes — 
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Mosler has made twelve obserrations on the twenty-four 
hours' urine of pregnant women, the mean of which is as 
follows; 

Quantity 1488 c.c. 

Urea 26193 grammes 

Chlorine 7-930 „ 

Sulphuric acid ...... 1-250 „ 

Pigment (determined by Vogel's method) . 7-930 „ 
The phosphoric acid was found to be — 

Per hour. In 21 houn. 
POj to alkalies . . 0061 1-430 
POs to earths . . 0024. 0576 
Total PO^ . . . 0088 S^OoT 

These analyses do not show any diminution eitlier in th ur ea 
or phosphoric acid. 

Blot* has found sugar in the urine of pregnancy, as in that of 

' Einigc Unler»iichnngen fiber Blut o. Utra. Act Schwanjeren. Iniug. Di«», 
Woribiug, 1854. In Schcrw'i Report on PslhoL Chem., C«n»W«'> Itbtah. 1854. 
p. 187. 

' Complea Reodiu, 18^6, li, No, U. 
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suckling. This is denied by Wiederhold and Leconte (Schmidt's 
Jahrb.j 1858, No. 1, p. 1-1.) ; for a discusBion on this subject I 
refer to the chapter on " Suckling." 

Ranke' examined the water, solids, chlorine, urea, and uric 
acid in a woman, twenty-five years old, confined with her first 
child. From a comparison of five days before the birth, and six 
days afterwards (beginning with the second day), it would seem 
that before labour the excretion was very regular, and was normal 
as to quantity, the mean being in twenty-four hours — 
Water . . 916 c.c. 



Solids 
Urea . 
Uric acid 
ClNa 



46'21 gnraunes 
23-82 

0512 „ 

808 



after the birth, all the above urinary ingredients were very 
much lessened for a day, and then increased, so as to very much 
surpass the excretion before the birth. Taking the five days 
(^—9) after birth, the meau excretion in each twenty-four 
hours was — 



Water 


1520 c.c. 


Solid> 


. 54-14 grammes 


Urc. . 


. 3335 


Uric acid 


. 0-483 „ 


ClNa 


. 5-46 



The water and urea were thus increased, especially the water, 
while the uric acid was almost unaltered, and the chlorine was 
lessened. The increase in the urea may be connected cither 
with the rapid disintegration of the uterine textures (as suggested 
by Ranke), or, perhaps, with a slight pyrexia occurring during 
the first week. 

All these analyses can be merely considered as so many facts, 
which future obsen-ations must confirm and connect together, 
hut which are not at present susceptible of being used to explain 
the metamorphoses in pregnancy.^ 

Much attention was directed some years ago to the formation 
of a white scum, or thick pellicle, which appears in the urine of 
pregnant women, when kept for thirty or forty hours, and to 
which the term kyestein was applied.' 



I AnuchciduDf der Himuare. p. 21 
t CoDipirilivc uiilysei or ihe biwi 
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t CoDipirilivc analysei of ihe blwiii and urine of ■ pregnant womtn with dropiT 
and ilbuminurla hive bren made hy Hirley ind Gegenham. (See chap, t.) 

■ For the Toluminoua llleralure on tliii poiol, >ee Hufle, Clietu. uud Miknitcop-am 
Knnkedbelte, Itt edit., ippendii, p. 119. 

The luE ind b«t piper ii hy Elliott ( Nev 1 
Ifao Bppeiiincei in IbS cuei of prcgniuc)'. 
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OQ THE ^^^^^^^H 

It was supposed that this substance was in part composed^ 1 
casein, derived from the mammary gland ; but this does not 1 
appear to be the case. The so-called kyesteiu is not of constant J 
or determined composition, but consists of triple phosphate, ^^H 
derived from decomposition of the urea, bladder mucus, fat, ^^M 
iifusoria, and fun {fas- growths, mixed with the organic matter of ^^H 
vaginal discharges. Very similar appearances are found, less ^^H 
frequently, in the anBemic urine of aou-pregnant women, and ^^H 
sometimes in the urine of men. ^^H 

As already said, according to Blot,' when the breasts begin to ^^H 
enlarge during pregnancy, sugar appears in the urine, and con- ^^ 
tinues during the whole period. No other diabetic symptoms | 
attend this state. (On this subject, see page 107.) J 

When albumiuuria and dropsy occur in pregnancy, the amotmt ^^J 
of urea is very much lessened. Harley and Gegenbaur' have ^^M 
made comparative analyses of the blood and urine of a woman, ^^M 
aged thirty-six, who, in the thirty-third and thirty-fifth weeks ^^H 
of pregnancy, had general dropsy and albimiinuria, but improved ^^^M 
)cforc delivery, and got perfectly well afterwards. ^^^H 

The blood was found in the" first two analyses to be very ^^H 
watery (826 and 829^ parts per 1000), and to be poor in albu- ^^ 
men (54 and 606 parts per 1000) and in blood-cells [lOSS 1 
and 96 parts per 1000). The soluble salts were in excess. The 1 

ibrine was in normal amount. Subsequently the blood became | 

much richer in albumen and red cells; indeed, quite normal. ^^M 
The urine had the following composition in twenty-four hours, ^^H 
in c.c. and grammes : ^^M 
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The increase of the urea and the "extractives," and the 
decrease of the albumen, coincidently with the improved condi 
tiou of the blood, are very well seen. The quantity of the 

1 Schfrfr'i Report an Phyi. Chem.. C»nil»tl'« J«breib. for 18S6, p. 160. 

' Scmizoiil, [ieitrcge lur Geburtskunde. 
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OELIVKRY AND srCKLlNH. 



salts appears to have been great, but the patient was taking 
eome saUne medicines. 



SECTION XXIV. 



BUCKLING. 



The only esaminatioQ of urine immediately after delivery is 
that quoted from Ranke, ia the previous cliapter. 

According to Blot,' the urine of women, not only during 
pregnancy, but after delivery and duriug lactation, contains 
sugar, which is usually in proportion to the amount of milk, 
and lasts as long as this is formed — in one case even for 
twenty-two mouths. The amount is said to be from 1 to 12 
grammes in 1000 grammes of urine, and it is not only not in- 
creased, but is lessened by pathological processes diminishing 
the flow of milk. These statements have not been confirmed. 
Kirsten, from the examination of 100 cases, found that in preg- 
nant women, and after delivery, sugar can sometimes be found, 
but always in very small quantity. In the urine of suckling 
women it is usually found, if either the flow of nailk is lessened 
by some pathological process (as noticed already by Lehraann), 
or by the child being removed. Heyiisius^ has also investigated 
this point, and has arrived at a different conclusion. In sixty 
cases of pregnant and suckling women, he found invariably in 
the urine a substance which, at a great heat, reduces the copper 
solution, but had no effect on the saccharometer, and could not 
be fermented. He succeeded in partially isolating this sub- 
stance, which he considers not to be sugar. He does not, indeed, 
appear to have found sugar in any of the cases. The experi- 
ments of Wiederhold and Leconte* confirm the statements of 
Heynsius: according to the former, the substance reducing the 
copper is mucus ; according to the latter, it is uric acid. Bonnet 
and Meissner^ confirm the statement that uric acid will reduce 
the copper solution, while at the same time Meissner* and Von 
Babo were unable to detect sugar in the urine of suckling 



■ Comiites Rendui. IR^G. quoted lijr Mci»ncr, Rpporl on P]i)>i. in 
fiir Bat. Med., p. 227 : >nd by Scberer, in his Report on Phv). Cliem. 
Jihresb. for 18&6, p. 161. Tbe experimectB were made witb llie en 
mcDlttian. (nd poUriution. 

• Schmidl'i Jihrb., 1857. No. II. p. 18^. 

• Arthiv fiir die Hollaiidiichen Beiltage mr lleilkunde. Von 
BtUo, 1857, Band i, p. 252. 

' Schroidt'i Jahrb.. 1B5S. No. I. p. 14. 

• Meiuner'i Report on Pliyt., 1867 ; llenk't ZlikoS,, IsaB, Band 
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women and of suckling beasts. Zwenger [MeisBner's Beport, 1 
1857, p. 336) has also shown the absence of sugar in the alco- 
holic extract of the urine of suckliug women. 

The truth appears to be that sugar is occasionally present, but 
is not common ; hut that, possibly, there may he some increased 
quantity of mucus which acts on tlie copper solution ; or that, 
in some cases, a large quantity of uric acid has this effect. 



SECTION XXV. 

RETENTION OF IBINE IN THE BL.VDDER. 

Orfila fiifit indicated the fact of absorption from the bladder; 
and Kaupp' has lately endeavoured to prove, by a careful series 
of esperimeuts, in which all possible fallacies seem to be ex- 
cluded, that the urinary constituents are really absorbed again 
when the urine is detained in the bladder. The water is most 
easily taken up ; then the phosphates, the clilorides, and 
lastly the sulphates. The urea is much less largely absorbed, 
but yet diminishes to some extent. These observations are 
partly confirmed by some experiments by Wundt, which will be 
referred to in the section on " Hydro -therapeia." 



SECTION XXVI. 

CHANGES OCCUERINO IN THE I'UINE AFTER EMISSION. 

In the acidity. — From the beautiful researches of Scherer, we 
know that, in moat eases, the acidity increases after the urine is 
passed. This increase may go on from two to five days, or in 
rarer cases may continue for several weeks. It is generally, 
but not always, most marked in the dark-coloured and concen- 
trated urines, and is supposed to depend on oxidation of the 
pigment. Virchow has suggested that it is produced by clianges 
in the substance, which, on osidatiou, becomes indigo (Heller'a 
uroxanthin). The acid thus produced is probably the lactic ; but 
it has been supposed that acetic (Liebig), butyric, mctacetonic, 
and even oxalic (Zimmermann), may be thus formed. The 
amount of acid is often enough to take alkali from uric acid, 
which then precipitates, Coincident with this increase of 
acidity, fungi often appear (peuicilium glaucum, Hassall). 

> Vierordt'i Arcliiv, ISbS, p. 125. 
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After remaining acitl for a variable length of time (sometimca 
for many weeks), the urea begins to decorapoBe into carbonate 
of ammonia, the free acid is neutralized, the urine becomes 
alkaline ; the uric acid is dissolved, or more often forms globular 
urate of ammonia, which dissolves with difficulty; phosphate of 
lime and ammoniaco-magnesian phosphate are precipitated ; the 
fUngi lessen, and vibriones appear. 

These changes are aometiraes called the acid and the alkaline 
fermentation. 

In some urines there is no acid fermentation, but the decom- 
position of the urea commences eariy. This occurs chiefly when 
the pigment or uroxanthin (?) is in small amount, and the urine 
is watery and of feeble acidity, or when there is much mucus 
and epithelium fi-om the bladder. 



SECTION XXVII. 

In the preceding sections I have enumerated the various con- 
ditions wluch produce deviations from the normal mean excretion 
of any individual. In logical order, I ought now to estimate 
the respective effects of these conditions, when two or more are 
acting simultaneously, and augment or antagonise each other's 
action. For example, a man may, at the same time, take an 
excess of nitrogenous food, and of water, and of exercise — three 
conditions which augment the formation and elimination of urea ; 
while he may also take alcohol, tea and coffee, and be subjected 
to the influence of high external temperature — three conditions 
which lessen the formation or elimination of urea by the kidneys. 
But I conceive our knowledge of the relative powers of these 
physiological conditions to be so imperfect as to render a profit- 
able discussion impossible ; and I could say nothing more here 
than can readily be inferred from what has gone before. 

Here also would be the place to enter on the subject of the 
origin of the urinary constituents— a topic already alluded to in 
the Introduction. But, I conceive, as much has been said as our 
knowledge at present admits, and as the plan of this work 
kIIows. 

1 cannot, however, pass over in silence a very ingenious essay, 
by the Rev. Mr. Haughton, which may be conndered as the 
commencement of the exact inTestigation of a part of tlua 
oubject.' 
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In discussing the origin of the urinary constituents, we may 
attempt to exactly define the parts or tissues furnishing them, and 
to estimate the exact share taken by each part. For example, 
phosphoric acid (besides coming at once from food) is furnished 
by tlie disintegration of almost all parts, but especially by the 
nervous tissue, the muscular tissue, and the bones. The result 
is an excretion of some 50 grains daily in the urine, and some 
in the fieces. We may attempt to distribute these 50 grains to 
their several origins, and to say, so many grains come from the 
brain, so many from the muscles, from the bones, or from other 
parts. In reality, however, such an attempt would be quite pre- 
mature. 

Mr. Haughton, in liis very able papers, has adopted another 
plan. I-ct us look at the body as aii agent performing a cer- 
tain amount of work, which work is attended by disintegration of 
tissues, and is represented by the excretions resulting from such 
disintegration. Now, the work done in the body may be of various 
kinds : there goes on, for example, constantly a certain amount 
of tissue change, which is absolutely necessary and essential to 
vitality. If a man is kept perfectly quiet, not moving, and, if 
possible, not thinking, his tissues will furnish a certain amount of 
an excretion, say of urea. This necessary tissue change is called, 
by Haughton, " vital work," because it is indispensable to life. 
But if this man, instead of remaining tranquil, undertakes hard 
bodily labour, there is greater tissue change and greater forma- 
tion of urea. Now, how much urea is owing to tlie " vital 
work," and how much to the "mechanical work"? Again, 
Mr. Haughton thinks that the action of the mind causes in- 
creased disintegration of the body generally, and furnishes 
urea. If the mind, then, is acting, how much is its contingent 
of urea? 

Mr. Haughton believes that all the work done in the body 
may be divided into four divisions — 

1. Vital work, 

2. Mechanical work, 

3. Mental work. 

4. Calorific work ; 

and that the excretions measure or represent the amount of work. 
Mr. Haughton has as yet only discussed one excretion — urea, 
which is assumed to be a product of vital, mechanical, and men- 
tal work, but not of calorific work. He has determined the 
amount of urea excreted on a single day by different individuals, 
and has then analysed carefully the food taken on that day; and 
has determined, as far as can be done, the amount of mecha- 
nical and mental work performed on the same dny 
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It may be objected to these rcaearcbes, that, couBidcring the 
very various circum stances which affect the excretion of urea, 
a single day's observation is not enough. A more important 
objection is, that Mr. Haughton has been obliged to assume 
(for his arguments cannot be said to advance the subject beyond 
assumption) tliat all the nitrogen actually used in the work of 
the body is eliminated as renal urea; a statement apparently 
incorrect as regards man, however true it may be for dogs and 
cats. Again, it must be held to be quite uncertain, at present, 
whether or not mental work furnishes any urea. Mr. Haugh- 
ton'a ease is certainly not proved on this point. Moreover, the 
division into vital and calorific work may be objected to. 

Yet, with all these objections, the experiments are of great 
interest. I can give here merely the results, and must refer to 
the papers for the calculations and methods employed. 

Mr. Haughton calculates that the tissue changes necesatuy to 
life furnish in twenty-four hours two grains of urea for every 
pound weight of the body ; and that, if the body is kept quite 
still, food is taken in quantity sufficient to supply this loss. 
A man weighing 150 pounds would, therefore, pass 300 grains 
of urea in t^venty-four hours ; and this amount is necessary to 
keep him alive, or, at any rate, healthy. 

The man may, however, be employed in some manual work. 
The mechanical work performed by the muscles, by means of 
ft well-known formula, may be expressed by saying, that a man 
performing such and such a labour does what is equivalent to 
lifting so many tons so mauy feet in a day, or to walking so 
many miles in a day. Mr. Haughton calculates that the force 
which is equivalent to raising 100 tons one foot high in twenty- 
four hours leads to a disintegration of tissue equal to 3869 
grains of urea. If a man weighing 150 lbs, performs an ordi- 
nary day's work, which is equivalent to raising alxtut 258 tons 
one foot high, he will pass KX) grains of urea in addition to the 
800 grains which was derived from the necessary metamor- 
phosis of tissue. 

With respect to mental labour, Mr. Haughton believes, that 
an hour's severe study leads to the formation of 43 grains of 
urt-a; and lighter mental work, to the formation of 27'71 grains. 
The arguments be brings forward in support of this fact and 
these numbers do not appear to be sufficient. 

Let us admit, however, the food being put out of the qucs- 
tion, that the urea arises from — 

1. Vital work, 

2. Mechanical work, 

3. Mental work ; 
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and tliat a man of 150 lbs. weight has bodily labour eqaivalent 

to lifting 200 tons one foot daily, and moderate mental labour 
during the day taken as equivalent to two hours' hard study. 
Then— 



1. Vital work . . 150 x 2 grains of urea = 

2. Mechanical work 3869 x 2 „ 

3. Mental work . 43 x 2 



Total I 



a passed in 24 hours 



300 
7738 



463-38 



To cover this loss he will require a proportionate amount of , 
nitrogen, and he will take food to this amount ; so that the body 
will remain exactly at tlie same weight. 

Mr, Haughton's conclusions will be best given in his own 
words: 

" 1. The quantity of urea passed per day by men in health 
varies with their food and occupation, the latter being the prin- 
cipal cause, and regulating the other." 

" 2. Men employed only in manual or routine bodily labour 
are sufficiently well fed on vegetable diet, and discharge on an 
average 400 grs. of urea per day, of which 300 gra. are spent in 
vital, and 100 grs. in mechanical work. This conclusion is in 
conformity with the experience of the mass of mankind em- 
ployed in manual labour in all ages and countries." 

" 3. When the work is of a higher order, a better quality of 
food must be supplied, sufficient to allow of a discharge of 
533 grs. per day of urea, of which 300 grs., as before, are spent 
in vital work, and 233 grs. in mental work and the mechanical . 
work necessary to keep the body in health." 

" 4. The quantity of urea discharged per day varies also with 
the weight of the individual, which influences the vital and 
mental work," 

" 5. The habits, weight, and occupation of the indi^'idual 
enable us to account for a range of the diurnal quantity of urea, 
varying from 300 to 630 grs. per day ; and this discharge may 
be confidently predicted, when the habits and weight are 
known." 

Mr. Haughton promises some further experiments on the 
phosphoric and sulphuric acids, the estimation of which, how- 
ever, will be still more difficult than that of the urea, as so 
much enters preformed into the body. Still, these investiga- 
tions, though only approximative, are of the highest interest. 



CHAPTER II. 



ON THXVARUTI0N8 IK THE tTRINABY £XCB£TION] DURING HEALTH, 
FBOM THE use OF MEDICINAL AGENTS. 



It need scarcely be remarked how important it is to know 
the action of remedies on the body in health. In disease, 
it is true, their action would not be necessarily the same, for 
pathological processes may modify or supersede the eflecta which 
medicines produce in health ; but it is obvious that the know- 
ledge of the action in health is an important preliminary to the 
study of the effects of medicines in disease. 

In this inquiry, as in all other parts of the subject, it is 
extremely desirable that attention should not be fixed only on 
one excretion, but that the pulmonary, cutaneous, and intestinal 
discharges should receive an equal and simultaneous investiga- 
tion. Little, however, has yet been done, except in the case of 
the nrine, though the observations of Schottin, Funke, and 
Meissner, on the perspiration, of Edward Smith on the pul- 
monary carbonic acid, and of Marcet on the intestinal excreta, 
show that we are on the point of acquiring some trustworthy 
information on these points. 

In examining the action of medicinal agents on the urine, two 
modes may be adopted. By the first mode, the physiological 
excretion of the kidneys during a certain number of days (not 
less than six certainly, perhaps not less than ten) is determined, 
snd then, all conditions being kept aa equal as possible, except 
that a medicine or external application is used, the composition 
fif the urine is analysed during a subsequent equal number of 
days. The differences are put down to the medicine, if such 
differences fall beyond the limits of error,' and if no other cause 
of variation can be made out. 

A second plan consists in keeping the body at a given time 

I In e»lculatinj ilie raeau reiulti, the rulei laiJ down by lUiiiche (Archi* fur 
1 JfLjt. Heilk.. IBiiH) should he attendee) (o. The lourcea af error Uf. of cmir>r, 
I mremel)' nuiueroui, ■< ii it impongMilr tn keep ill ihe phyiiologinl comiiliuui 
I pufcdljr rqtul, 
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under the same conditions (without food, in rest, fee), i 
analysing the urine from hour to hour, until the composition il 
found to become, as it will do at a certain time, tolerably stabled 
a medicine is tlieti taken, or some hygienic measure is adopte^. 
and auy differences in the composition of the urine during thel 
next few houTB, which could not be produced by physiological con- f 
ditions, are put down to the newly actinj; agency. This method! 
supposes tliat the action of the agent is rapid. It is a usefolj 
mode in connection with the former method. 

In both cases it is extremely desirable that the experimentsJ 
should be repeated many times, and on different persons, so 
to neutralize, as far as may be, the very numerous causes whi 
may perhaps be acting, and which may be overlooked or I 
completely occult. 

It must be admitted, that at present tlie experiments on no ^ 
single medicine have been made sufBcIently often, and there aio \ 
few statements in the following pages which can be considered ■ 
Bs proved in the true scientific sense of the word. Still, mucT 
has been done to prepare the way, and to commence the nee 
sary accumulation of evidence. 

I have contented myself with stating the result of the obser«3 
vatious on the urine, and sometimes on the other excretionv^,! 
without attempting to explain the action of remedies. ThitfV 
could only be done by entering (uUy into all the results prorfl 
dueed by a medicine on the body ; and to do this would be tofl 
enlarge this work into a treatise on therapeutics. I hxvi 
adopted the arrangement which seems most simple and mostfl 
useful ; but I have not enumerated the several constituents of ' 
the urine, unless something has been made out about them. 
When constituents are left unmentioncd, it is to be concluded 
that I am not aware of any facts bearing on the point. In this 
chapter, as in the former one, I have not referred to per-centage 
determinations, but only to the amounts excreted in a definite 
time ; generally, in twenty-four hours.' 



' Itmsr be deiirable to mention that the term "insensible pprspiration " ii now I 
usually eioployecl to signify the conjoinl eicrelions of the ikin and lungs. It Ik ' 
genenlly eitimated in Ihii way. The penoii experinicnlcd upon it weighed in u 
Bne ■ halance u posiible. During (he coune of Ibe eiperinieati, til food «nd <Jrink 
are veigbed, w th*t the addition) made in tbii way to the weight of the body are 
known. The urine and the fecfi are leparately collected, and lueataml and 
neighed. At the end of the experiment the perton ii neighed again, and tben. hj 
a liniple compunxin of the dilFerence in weight at the beginning and at (be end of 
the time, and of the amount taken in on (be one band, and eicreled by the kidneya 
and inteilines an the other, it ii at once icen what muit have been the amount of 
the excretionB paiiing off from the ikin and lungt. This it [he " iniensible penpU 
ration or evacuation;" and how much i> to be attributed (o the akin, and how much 
to the long!, is only known by further operitioni. 



TlIE EI'l'ECT or 6KA Alft. 



INHALATION OF GASEOUS SUBSTANCES. 



1. The extraordinary tonic and alterative effect of Sea Air on 
the inhabitants of inland places is well known, and entitles " sea 
air" to be classed among remedial agents, rather than among 
ordinary physiological conditions. The customary and obvious 
effects of the sea air are an increase of appetite and a gain in 
weight. Some years ago, when ™iting Margate, Dr. Beneke 
was extremely struck with the great improvement in nutrition 
and hsematoais produced in scrofulous children, and lie deter- 
mined to investigate more closely than had yet been done the 
causes of an improvement so marked.' 

He commenced his experiments by determining, as accu- 
rately as he could, the amount of the ingesta and egesta in him- 
self, while resident in an inland town (Oldenburg). He then 
went to Wangeroge (on the North Sea), continuing his obser- 
vations, and following, as far as he could, the same mode of life. 
He found his appetite increased, he took more food, and he gained 
weight. 

The esamination of his urine led him to believe that the 
cause of the increased appetite was a more energetic change of 
tissue, which lead to an increased formation of urea and sul- 
phuric acid — the two urinary ingredients which measure most 
fully the disintegration of nitrogenous and sulphur-holding 
tissues. This increased metamorphosis would, per ae, have 
simply weakened the body : but with it was combined an in- 
creased constructive power; more food could be assimilated, 
and ft more rapid building up of tissues followed the more ener- 
getic unbuildmg. In a sUght degree, the rapid metamorphosis of 
children was imitated in this increased dcstmction and increased 
construction. In other words, the aggressive effect of oxygen on 
the tissues was heightened either by the larger supply of air which 
the constant and &ee movement of the sea air ensures, or by a 
special quaUty of the air at the sea-side (excess of ozones). 

The figures on which Beneke relied to prove his ease are 
given farther on, under the head of "Sea Baths," They have 
been sharply criticised by Prof. Radiche, of Bonn, who believes 
that they are not numerous enough to allow a conclusion ; and 
some other adverse arguments have been brought forward by an 

> D.C Wiik'ing iJL'i Nord-Sce Bidei. Gotl,. IS&3. 
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able reviewer (Dr. Sanderson), in the 'British and Poreigi 
Medico- n I irurpcfll Review.' i 

At the Slime time, these experiments appear to me to canyl 
much weight ; and tlioiigli it would be well that they should I 
repeated, I cannot hut believe future obseirations will confim 
Benckc'a chief conclusions. 

Although Beneke found the urea, the sulphuric acid, and thai 
free acidity of the urine increased — facts all implying greatefl 
oxidation — he discovered that the effect on the pliusphoric andv 
the uric acid was different: both were deereaacd. 

The lessening in the phosphoric acid is explained, by Beneka^fl 
by an hypothesis which he has urged with great ability, J 
which has yet obtained little favour. As more fully explainec 
under the head of "Sediments," in the Introduction to th| 
2d Book, he believes that the earthy phosphates are dissolved t 
oxalic acid, and appear in greatest abundance in the urine wh^| 
this acid is most largely formed in the system, and that it is si 
formed when oxidation is least. Therefore, at the sea-side, whei 
oxidation ia so active, the oxalic acid will be all destroyed in tbl 
body, and, pro tanlo, its solvent being lessened, less earthy pho« 
pbatc will pass out. Another explanation ia, however, that tho^ 
earthy phosphates are leaaened at the sea-side, becauae the in^l 
creased formative processes retain more of the phosphate ( 
lime, which is believed by aome to be especially concerned in 1 
nutrition. 

Not only the phosphoric, but the uric acid was lessened by sea 
air, though it was increased by aea-bathing. It is conjectured 
that the increased oxidation would account for this; but as the 
decrease of uric acid appears to be the statement which is the 
least warranted by Beneke's figures, it may he well to attempt 
no explanation until the fact is certain. Pending further in- 
quiries, we may at present say, that the sea air is an oxidizing 
agent of great power, and that nitrogenous and sulphur- holding 
tisauea (muscular chiefly?) more rapidly disintegrate under its in- 
fluence. The excretion of the chloride of sodium was not affected 
by the sea air.' 

2. The effect of the inhalation of chloroform and ether on the 
normal couatituenta of the urine is not yet known. Reynoso' 

' Britiib ind Foreign Med.-Chir. Reeien, Jin., 1856. 

' Dr. Smdenon. in Ihe Review above referred to, hu pointed out ■ poujble 
effect of >ei air uf greit imponanee. Id evaporating power i>, on an tverage, at 
leoat 20 per cent, leii (ban that of theairof iaiind placet. If Ihen culaneoui and pul- 
monary evaporition ii jeswned b; lea air, the action of the kidnef* mar 1" >■>- 
creued ai a compeniation. 

' Comptei rendus de I'Acad^mie. (om. ±tti^. iixiv. The great fallacies attending 
Die delerminalioii of amall quintitia of (ogar in the unne render Iheie eiperimenti 
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lias affirmed that it causes the appearance of sugar, fieale ' 
could not detect any sugar when chloroform was used ; Dr. Bence 
Jones ^ found only a trace after the employment of chloroform 
for twenty-four hours. Dr. Harley,' in some experiments on 
rabbits with etlier and chloroform, could detect no sugar in most 
cases; but in one experiment, after the animal had been rendered 
insensible five times in twelve hours, by a mixture of ether and 
chloroform, there was " a small quantity of sugar." 

It would appear that a small quantity of sugar occanianally 
appears after inhalation of chloroform and ether. 

3. Iodine, when inhaled, appears in the urine. Its effects on 
the urinary ingredients are not known. 

4. The effect of smoking tobacco on the urine has been in- 
vestigated by Hammond,* who found that the amount of urine, 
of the urea, and of the chlorine, was lessened; the uric, phosphoric, 
and sulphuric acids, and the free acidity, were increased. The 
pulmonary carbonic acid was not lessened. Hammond refers 
the increase of sulphuric and phosphoric acids to increased meta- 
morphosis of the nervous tissues, and the lessening of the urea 
to diminution in the metamorphosis of the nitrogenous tissues 
generally. This explanation may perhaps be doubted. The sul- 
phuric acid is only in a small degree the representative of nen'ous 
tissue ; and, in fact, we generally find its amount tolerably closely 
corresponding with that of the urea ; what should cause a dii- 
ference in the case of tobacco-smoking, is not clear. Hammond's 
experiments were continued over periods of ten days ; but the 
other physiological conditions are not fully stated, and, in parti- 
cular, the amount of food is not given with sufficient care. 

5. The effects of other gaseous substances have not been pro- 
perly examined. Professor Vogel ' has observed that arseniu- 
retted hydrogen, when inhaled into the lungs, produces a most 
peculiar condition of the urine, which becomes black from dis- 
solved blood pigment, and highly albuminous. Vogel conjec- 
tures that this is owing to rapid destruction of the blood-cella. 

> Brit, and For. Med.-Chir. Rev., Jan., lsa». p. 106. 
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SECTION II. 

AFPLICATIONS TO THE SKIK. 

1. Batht. 

Thiring the last five or 8ix years, several most elaborate 
investigations on the action of baths of various kinds have been 
undertaken hy L. Lehmann, Beneke, and others. The 
great difficulties and the many Boiu-ces of error which attend 
these inquiries have prevented the results from being commen- 
surate with the laljour which has been given to the subject ; 
but yet it is evident that the methods employed are correct, 
and, in the later investigations of Beneke and Lehmaun, care 
haa been taken to obviate all possible fallacies. Considering the 
great use made of baths in medicine, and the beneficial effects 
which undoubtedly follow their use, there is perhaps no subject 
in the whole range of therapeutics which is more interesting to I 
the physician than that of their action on the heart, on the nervous | 
and digestive system, and on the eliminating organs.' 

Baths may be supposed to act differently, according to the | 
time the bath is used, to the amount of surface covered hj the | 
water, to the temperature of the water, and to the substances 1 
dissolved in it. Each kind of baths requires a separate in- 
vestigation. 

Balks of Simple Water. 

(n) Cold Hip {Sits) Baths. — L. Lehmann has porticuIarlT I 
examined this point. ^ He believed, at one time, that he had | 
succeeded in showing that, from the use of fifteen or thirty 
minutes' cold sitz bath during fasting hours, there was an in- 
creased elimination from the skin, kidneys, and bowels, and I 
necessarily a greater loss of weight of the body than in an equal | 
time without the baths. An examination of his experiments, 
however,* has shovm, that as the observations were made at 
widely separated periods, they are not comparable; and that, in 
addition, the differences between the bathing and non-bathing 
days are not beyond the normal limits of variation. To quote, 
however, his results. As far as the urine was concerned, Lehm aim 

' Aa the limiti do not permit more Ihtti a lummary of Ihe sabjec^t, I heg to refer 
to t revifw. Iif the author, in the Hritlih and Foreign Medica.Cliirurgicil Review, 
Jan., 1859, on the " Influence of Buhi on Ihe Eicreliona," Tor > fuller criticitm of | 
exiierinienu than can be given here. 

= ArchLv dei Vereini fiir wiueiich. Heilk., Bud i, p. &Z1. 

' See tlie Review above referred lo, p. 137. 
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found the aupneuted flow to be due paHly to water (one half), 
partly to solida (one half). Of the solids, the increase was owing 
chiefly to urea (three fourths) ; the rest, to chloride of Bodium. 
The sulphnric acid was luichanged ; the phosphoric, if anything, 
lessened ; the uric acid altered only within the obvious limits of 
error, 

Biicker' and Lampe have also examined the effect of the 
cold sitz bath, and they entirely deny that any efl^ect, be- 
yond the limits of natural variation, is produced on the water, 
urea, chlorine, sulphuric acid, phosphoric acid, or phosphate of 
lime. The baths were used for twenty-one minutes. 

Dr. L. Lehmann has replied to this paper of Biicker's, and 
asserts that Biicker's own figures prove that there was in his 
experiments an increased loss of weight over the non-bath 
periods. At any rate, it must be said that the influence of cold 
sitz baths on tlie urine is not very marked. 

(6) IVarm Hip Baths. — Dr. L. Lchraann* has also examined 
this point, though in a manner somcwliat different to that em- 
ployed in the former series. The urine was determined every 
honr during fasting, until its composition was stable. A warm 
sitz bath was then used for fifteen minutes, and the subsequent 
variations in the urine were put down to this agent, as no other 
physiological cause of alteration was in action. 

When the baths had a temperature of 15" Reau.{65'''75 Fall.) or 
25°— srRcau. (Sgotogg^S Fab.), the water of the urine always 
augmented, and this to an estent (30 to 150 c.c. per hour) and 
with a constancy which at first really seems to preclude error. 
But as the experiments were not very numerous, and as the 
remarkable fact was noticed, that baths of a temperature of 
17°— ZS^Reau. (70°— SS^Fah.) did not have this effect, it is im- 
possible not still to feel a little doubt. Lehmann endeavours to 
explain the exceptional effect of baths between 70° and 88", by 
supposing that decidedly cold or decidedly hot baths irritate 
the cutaneous nerves, and thus act on the kidneys (relaxation 
of vessels?); but that baths of medium temperature do not have 
this effect. 

Thti urea, the uric acid, the chloride of sodium, and the fire- 
proof salts, were also supposed to be augmented by the baths of 
cold and hot, but not by those of warm water (70° to 88"). 

The fasting body lost weight more rapidly withj than with- 
out, the baths. 

The excretion from the skin and lungs is said by Lehmann to be 
increased, but it does not appear to be so from the figures he gives. 

It may be said, finally, that, as in the former series^ these ex- 
jl (1859). 
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periments must be considered as merely preparing the ground 
for more accurate inquiries. 

(c) General Warm Baths. — Dr. L. Lelimann has, since his 
experiments on hip baths, investigated on a larger scale, and 
with much greater precaution, the subject of the influence of 
general warm batUs,' Tiie laat and most complete series of es- 
peiiraents comprised the examination of the excreta during ten 
days without, and ten with, baths ; all the ingcsta and egesta 
were measured and weighed, and the external thermometrical 
and barometrical conditions were noted. 

The water of the urine was found to be always and greatly 
augmented, /or the time, by the hath (duration, one hour ; 
temp. 78° Fah.) — nearly fourfold [from 1 to 3'9), but sub- 
sequently the amount lessened ; so that the urinary water 
of twenty-four hours was not increased. In other words, 
the general warm bath is a temporary eliminator of water. 
Lehraann's experiments seem to me to establish this point, and 
they are also confirmed hy those of Nasse ^ and Poulet. Felck. 
has, however, affirmed the contrary.* 

The soUds of the urine are also probably augmented; and 
Lehmann at one time believed he had satisfactorily demon- 
strated an increase in tJie amount of urea. But he now doubts 
whether the experiments were numerous enough to do more 
than enable him to affirm the probability of this occurrence.* 
The alteration in the other constituents must be left undecided. 

The acid reaction of the urine is lessened after all but very 
hot baths, according to Homolle.' 

The insensible perspiration (skin and limga) is often in- 
creased; and, apparently, this rather depends on the tempera- 
ture. Mosler," from the use of very hot baths, has sliown 
that baths of lOi"— 1 1 1° Fah. increased the skin and lung e.^cre- 
tious enormously; the urine was not augmented; 1 to 1^ lbs. 
of body-weight were lost iu an hour. Yet tliis is afterwards 
compensated in some cases ; for Lehmann found his weight 
inereii82 under the use of the warm bath, which it could not 
have done under the same diet if the excretions, on the whole. 



' Die SooUhermr lu Biit Oevnhiuseii (Rehme) 
1H30. Archil i)e> Veraini, 1858. B.nti iv, p. 18. 

' Elniga DeoliichtuDgcQ liber rlie Wirkuii| Hrirmer Bider «uf di 
Archiv del Vercins. Banil ii. p. 265. 

' ArchiT fiir phjii. Heilk., 1B52, p. 771. Tlie enperimenti of Fakk 
the urine wu detentiined eterji hour. Four leriea uf cxperimeatB are recomeil 
twd there wu no increue, but in tlie nthei two there certainly vks • alight 
though Flick regtrdi ii ai imEnaterial. The lempcraiure of (he bithi nai 88''— 
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* Archil iff Veraiui, Band it, p. 30. 

' L'Union MWicsIe, lS53. 

' Vircbow'i Archiv, Bind liv, p, 565. 
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bad not been leasened. The weakness produced iii many per- 
sons by the warm bath may be due to continued over- excretion ; 
and there may he individual difFerencea, whether the skin or kid- 
neys are most affected. 

It is an interesting point to inquire how that which may be 
termed the one certain fact, riz., the temporary increase of the 
water by warm baths, is brought about. The moat obvious ex- 
planation is, that there is absorption of water by the skin. It is 
impossible here to go into the evidence ou tliis physiological 
point,' but the latest experiments are, on the whole, opposed to 
such a solution, and at least show that the absorption is trifling; 
while the fact that the increase of urine is followed by diminu- 
tion below the normal amount, does not accord with this ex- 
planation. 

Another solution is based upon some supposed irritation of, 
or in6uence exerted on, the cutaneous iierveSj which reacts ou 
the kidneys ; producing relaxation of vessels, and lessen- 
ing the tension with which the vessels act against the lateral 
pressure of the blood. This hypothesis has no direct proof, but 
is based simply on the negation of other explanations, and on 
the well-known fact of the alterations in certain vessels which 
are produced by hot and cold applications to distant parts. 

The other point which seems pretty certain, viz., the lessening 
of the acidity, is yet unexplained. 

(d) General Cold Baths. — The cold bath has very much the 
same effect as the hot ; the urinary water is temporarily increased, 
and the urea and chloride of sodium are probably alao aug- 
mented. The " insensible perspiration" is said to be lessened, 
but on this point more evidence is required. 

(e) Medicated Heater Baths. — The experiments on this point 
are very incomplete. The curative action of many agents is 
very striking; the hydrochloric and nitro-hydrochloric baths, 
for example, are known to have a most useful influence on 
torpid skm,^ and Kletzinsky has lately pointed out that no stimu- 
lating application to the skin is more powerful than these acids. 
Chloride of sodium and sulphuret of potassium baths also greatly 
stimulate tlie skin, and no doubt act directly or indirectly on 
the urine, and it is much to be wished that systematic experi- 
ments should be made with these substances. 

I For the 1*l<r wriiert lee eiptcially L. Lehminni in ArchiT des Vereini, Band ii, 
p. 21. ivlio deniei Bbinnnion. Poulet, L'Union M6d., \6b6. No. 33. who ilto 
dcniei ibiorptlon. Vierordl, in tbe Archiv fiir phya. Heilk., 1S56, p. 575, who 
•dmiliibiarptKin. Duriiu, Archi* Gen. de Med.. F^v., 18^6. wbo bcliem it occun 
inMine circiimiUncci, bul not in oi hen, liz,, when the temperature ii belo* the 
Wmpenliire of tlie body. 

* For ailditionil evidence on thii poiDt. lee Sir Randd Martia'i late idminUe 
work, on tbe Induence of Ttopiul CUiuates (Appendix). 
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It would appear, however, that few, if any, eubstances att 
directly absorbed from the bath;' so that any alteration in I 
raetamorphofiis of tissue, and in the excretions, must be pro- 
duced indirectly though the action on the cutaneous nerves and | 
on the cutaneous excretion. 
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As already said, the effects on the urinary excretion of baths of 
these substances is unknown. Nasae has stated that a bath of 
carbonate of potash increases the urinary water to double ; but 

' The psHoge of aubalancei. eipeciilly of colouring and odornus millertT liu liMD 
often uierted -, bul if no friclion be used, il: ia st )ca>t very doublful. \V[iter>. in 
generxl, atrm to btre been too tevlj to admit tlie puaage of taline aubttancei 
tbrougli (he hnman akin. 

' L'Union Mediole, 1853. 

> Cinatalt'a Jahreib, for 18S3. Loachnet'a Report on Mineral Witi 

* ArchiT fur palh. Anit., Band <i, p. 29a. 
' Arehiv Gen., 1856, I. i. p. 161. 

* The chlaridea of the urine were even leiitned lAer i bith (Hamolle), probtUj J 
fiiim the greit ci 
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as tlie same effect is producwl by simple water, it is unecrtain 
whether the carbonate of potash has anything to do with this. 

It is very curious, however, to find that almost all baths, whether 
the ingredient be acid or alkaUne, lessen the acidity of the 
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The lessening amounted often to complete alkalinity ; and thia 
was the case even with the nitric-acid bath. 

The same eS'ect, as presently to be noticed, is produced \(j 
many, although not by all, natural saline baths. 

if) Natural Saline Baths. — ^Although the use of the natural 
saline baths in medicine has been common since time imme- 
morial, it is singular how little is positively known of their 
action on the excretions. Jluch has been written, and little has 
been discovered. The only works which, even now, deal with 
this subject in a good method are those by Dr. L. Lehmann, 
Beneke, and Neuhauer, The difiBculties m the inquiry are 
enormous, as there are often many ingredients, gaseous and 
otherwise, held in solution at different temperatures in different 
quantities. 

1. The Vichy TVaters (chiefly bicarbonate of soda). — Durand 
Fardel haa particularly directed attention to the very rapid 
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fllkaliuization of the urine. In some caaea the urine is rendered 
alkaline iu twenty minutes (Chevallicr), in otiier cases not for 
ninety minutes. This was supposed to arise from direct absorp- 
tion of the bicarbonate of soda; but as many other baths and 
medicated waters have the same effect, the absorption cannot be 
considered to be proved by this circumstance alone. 

The amount of nrine is not increased (Petit') ; the perspira^ 
tion is alkaline; the alvine discharges are lessened (Petit), 

2. The baths of Plombieres (alkaline) and of Eina (alkaline) I 
have been found by Mussat' and Spengler* to lessen the acidity 
of the urine, and the former water often produces complete alka- 
Unity. 

3. The action of the baths of Wiesbaden (chloride of sodium 
chiefly) has been examined by Ncubauer* on himself and Dr. 
Genth. On himself (mean of auccesaivc eight days,) these bathi , 
were strongly eliminative; half-an-hour bath (temp, 28° Reau. i 
= 9o° Fah.) increased considerably the water [294 c.c), the j 
urea (6-570 grammes in twenty-four hours), the uric add,| 
and in a less degree the SOsandPOjjthechlorine, lime, magnesia,,! 
and ammoutacal compounds, The free acidity was increased;:! 
and in this these hatlis differ greatly from so many othentf 
Simultaneously dnnking the nater augmented these efi'ects, 1 
and the urea augmented by as much as 1)086 grammes per 
diem over the ante-bath period. In the case of Dr. Genth, 
the effect was quite different; the bathing dvninUhtd the 
urea and the sulphuric acid, and augmented only very 
slightly the water, the uric acid, the phosphoric acid, and the 
ammonia; the chlorine was rather more increased. When the 
waters were drunk, as well as used externally, not only were the | 
urea and the sulphuric acid diminished, but the uric acid was also 
lessened ; the decrease in the urea was, however, less than 
when baths alone were used. 

The urinary water was increased considerably by the bath in 
Neubauer (from 1H4 c.c. to 1707 c.c. iu twenty-four hours), 
but in aless degree in Genth (from 1253 to 1305). Drinking the 
water increased it, of course, in both ; but in Genth's case, the 
increase was not commensurate with the amount of fluid drunk. 

The inner use of the water, with coincident exercise, increased. 



' Du mode d'lclion dci EiD« Miii^ralei de Vichy. Parii, IB.SO. 

> LTnion TAiA., 1853. No. 34. Drinking tbe water hid not ihe Mme effect. 

> DeotAche Klinik. 1B54, No. 22. 

* Archiv du Vereini fiir win. Hcilk., Eland iii. p. 59. See iIki Brann (Des Eaui 
MiDfnlei de Wieibiden, part ii, p. IS], who hat made a few expfriinenlB ; lo few, 
however, u In give quite uncertain reiiilli. lie helierri that the qnantilT of urine and 
the amount of chlnhde of indium Here Dugmenled, The conljnued use of ih« bath 
aUii.ulalei the tlun, and culaneoaa eruption! are common. 
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in Neubauer's case, tlic excretion of the lungs and Bkin cou- 
Biderably. 

The differences between these two series of experiments show, 
either that the experiments were not nearly numerous enough, 
or that individual peculiariticB of constitution modify the effect 
of the baths to a considerable extent; at present the discrepaney 
is remarkable. 

4. The effect ofthe saline bath (aooltherme — chloride of sodium 
cbieflv) of Oeynhausen, on himself and one other person, has 
been investigated with great care by L. Lehmann,' and the results 
are compared with the effect of simple water baths on the same 
persons. The general conclusion accords rather with the 
experiments made on Genth with the Wiesbaden water, than 
with those on Ncubauer. 

When a single saline bath was taken, and the immediate 
effect observed, the urinary water and solids were increased, 
but in a much less degree than with pure water baths ; but 
when the saline baths were continued for several days regularly, 
a different result was obtained, and the effect of the saline was 
quite opposed to that of the simple water bath. Thus, the 
average daily amount of ingesta (food, drink, &c.) during the 
non-bathing period was 2038 grammes, and during the bathing 
period 2079 grammes ; the excreta averaged daily, during the 
same periods, 2147 and 2072 grammes; i.e., during the non- 
bathing period, there was daily loss of weight from dispro- 
portionate excretion [the cause of which is not apparent), which 
was arrested by the bath. There was, therefore, a more energetic 
assimilation, and a leas rapid disintegration, during the bathing 
period. The lessened excretion produced by the hath was 
found to be attributable to lessened urine ; for the insensible 
perspiration (skin and lungs) was increased nearly 12 per cent., 
and the intestinal excretion was increased from 149 grammes 
to 195 grammes daily. The water of the urine was lessened, 
OD the contrary, by 162 grammes (5 ounces) daily, and the 
urinary soUds by nearly 3 grammes {46i grains). 

The individual lessening was as follows : 

Daily excretion of Urinary Solids. 

Bufore il>v tiath pcmid. Dutia^ EJid bith period. 

Urea . 33-5 grammes . 330 grammes. 
Fireproof salts 262 „ 
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The free acidity was Utile affected ; if anything, increased. 

One remarkable fact was, that while the alkaline plioapliates 
were increased, the pboephate of lime was very conBiderably 
lessened ; and Lehmaun is inclined to connect this with the 
increased tissue- building produced by the bath, and with which 
it is now presumed the phosphate of lime is especially con- 
nected. After the baths were left off, the urinary solids, and 
especaally the urea, increased above the average even of the 
ante-bath period. This did not depend on lessening of the 
cutaneous excretion ; for this remained still somewhat increased. 
Its explanation is not easy. 

The general conclusions from Lehmann's experiments on this 
bath are, that it always exerts a marked diaphoretic action ; 
that its action on the kidneys is uncertain and variable, but 
that during the height of the diaphoresis the urine excretion 
is lessened. It increases the intestinal excretion, as a usual 
rule. The bath, in thus altering the balance between the 
excreta, seems to exert a tonic influence on assimilation ; tissue- 
building augments, disintegration by the urine lessens, and, 
an equal quantity of food being taken, the body gains weight. 

5. The action of the bath of Nauheim (large amount of 
chloride of sodium, much bicarbonate of lime and chloride of 
calcium, much free carbonic acid, and many other minor ingre- 
dients) has been investigated with the greatest care by Beneke.' 
The work is a model of such investigations, and is full of expe- 
riments and reasonings upon them, which it would be hope- 
less to attempt to give in detail here. The experiments were 
conducted on three healthy young men, and every circum- 
stance of diet, weight, exercise, external temperature, &c., was 
taken into account. Six days experiments were carried on 
without the bath, and compared with six days with the bath. 
The weight of the patients was constantly determined, both 
before, during, and after the baths; all the ingesta and sen- 
ble egesta were weighed, and the urine was carefully analysed. 

The general results are these : — When a bath of a temperature 
of 25° Reau. (88° Fah.) was used in the morning hours, for half 
an hour, there was, for some hours, a sUglitly increased meta- 
morphosis and elimination over the days when no bath was 
used. This was, however, subsequently partly compensated for 
by lessened elimination in the afternoon. These effects were dif- 
ferent in intensity in different persons. 

When the period of twenty-fonr hours was taken, it appeared 
that the augmented excretion was owing to the skin aud lungs, 

' Uchw Nmiheim's SooUliemien. Von Dr. F. W. Beneke. Marbuig, 1839, pp. 
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in the tliree pereons experimented oHj but in different degrees ; 
the urine of the twenty-four hours was augmented in one, in 
whom the activity of the skin was least, and was lessened in 
twOj in whom the activity of the skin was greatest. So that, 
according to individual peculiarity, the increased elimination 
caused by the hath occurred either from the skin entirely, or 
from the kidneys and skin combined. 

On more particularly examining the periods of increase, it 
was found that, immediately after the bath, the activity of the 
skin was least ; it increased some hours afterwards ; while, on 
the contrary, the activity of the kidneys was greater during and 
immediately after the bath, and decreased greatly a few hours 
subsequently, to such an extent, indeed, as to lead, as already 
said, to a lessening of the total excretion of twenty-four 
hours in two persons out of three. This lessening concerned 
the urinary water chiefly. 

In the twenty-four hours' urine the urea was very slightly 
increased, the amount falling within the limits of variation. 
The uric acid was lessened in two persons, increased in one, 
hut its variations were unimportant. The phosphoric acid was 
lessened in alt slightly ; the sulphuric acid lessened in one, 
slightly increased in two ; the chlorine was increased insigni- 
ficantly in all — so slightly as to lead Benekc to deny positively 
any absorption by the skin. 

It is clear, from these figures, that the effect of the Nauheira 
bath on the solids of the urine of twenty-four hours is really 
inappreciable, although Beneke is disposed to attribute much 
importance to the lessening of the phosphoric acid, and believes 
that the variations in the urea is sufficient to prove a slight 
increase.' The chief action of the bath may be said to have 
been moderately diaphoretic. 

In order to try the effect of a greater irritation of the skin, 
Beneke employed the bath mixed with the concentrated mother- 
liquor remaining after the chloride of sodium has crystallized 
out. The liquor contains comparatively little chloride of sodium, 
but an enormous amount of chloride of calcium {2302 grains 
per pound) and a considerable quantity of chlorides of potassium 
and magnesium. A priori, it might be anticipated that the dia- 
phoretic action of this strong saline bath would be much greater 
than that of the natural water. 

The effect of the bath (at 25 Reau.) was different from that of 
the natural hath. In twenty-four hours there was decided increase 
of the water of the urine, and some increase in the urea, and 
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Blight increase of the SO^ and POj. The uric acid and the 
chlorine were slightly lessened. These effects were moat marked 
in the hours immediately after the bath ; some hours afterwards 
there waa a diraiuntion, though not quite enough to compen- 
sate for the preiious increase. 

Although we may admit this increased urinary elimination, it 
was really inconsiderable, except as far as the water was con- 
cerned; and Beneke remarks (p. 124), that the good effects of the 
bath in disease cannot be ascribed to the influence on the urine. 

There was no absorption of any of the bath constituents 
through the skin. 

It was remarkable, however, that the skin and lung excretion, 
instead of being increased by this strongly saline hath, as would 
have been anticipated, was actually lessened. In other words, in 
three persons, the action of this bath was not at all diaphoretic, 
but entirely diuretic. In this it differed from the simple bath, 
and still more from the Oeynhausen bath, the action of which 
on the skin was very great. 

This point is so important, that I give Beneke's own table 
(p. 116). 

There were excreted in grammes — 
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Nothing con show more clearly the difficulties of these inqui- 
ries than such tliscrepancies between the action of baths so nearly 
allied in chemical constitution as those of Oeynhausen and 
of Nauheim ; but the evidence in the above table, founded on 
six days* experimeuta in each series, seems conclusive. The 
intestinal discharges were not increased, either by the simple or 
the mother liquor-bath,' 

6. Baths of Sea Water. — Beneke^ has examined the effect 
of sea-bathing at Wangcroge, in the North Sea, on his 
own body. The experiments were conducted by keeping 
all the conditions influencing metamorphosis as equable 
as possible; the fluid drunk was measured, the amount of 
exercise and sleep noted. The immediate effect of the bath 
on the urine passed soon after it, and the remote effect of 
the bath on the whole urine of twenty-four hours were deter- 
mined, in order to fix the period of action of the hath, and 
also to see if, after its immediate effect had passed off, there was 
any condition of metamorphosis which was opposite or counter 
to that produced immediately by the bath. 

The effect of sea baths are different, in many respects, 
from those of sea air. The baths were taken on seven days ; 
the duration was from five to ten minutes; the temperature 
averaged 69°'76 Fab. The following table, partly taken from 
Beneke's work, and partly from Dr. Sanderson's review of it, 
gives the mean of the principal sets of experiments. 

Urinary Excretion, in grammes. 
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A glance at this table shows that, while the weight of the 
body increased, the amount of urea and sulphuric acid also aug- 
mented with the sea air, and still more with the sea air and 
bath combined. But are these numbers beyond the limits of 
normal variation ; and are means of seven or eight days sufhcient 

' The inlcrnal use of Ihe water ns«, in snhtequent eipciioi Fills, Combined with, 

' Uebcrdie Wirkung liei Noid-See Uadci, van Dr. F. W. Beueke. Cuttingen, 1855. 
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to give the true amount? The increase in the urea waa 166 
per cent. ; in the sulphuric acid, it was 35 per cent. These 
amounts are too great, one would think, to fall within the limits 
of mean variation. 

Professor Radiche, of Bonn, has, however, asserted, from a 
mathematical consideration of the amounts of variation, that 
the increase given in the above table is really within the limits of 
normal variation ; and he refuses any weight to Beneke's conclu- 
sions. Dr. Sanderson also doubts whether the figures prove the 
case. The same oritic has pointed out the fact, that the increase 
in the urea and the sulphuric acid occurred, not immediately after 
the bath, but some hours afterwards ; but this observation does 
not appear to me to negative the infercuce that the increase 
was owing to the bath. 

On the bath days, the water of the urine was lessened, pro- 
bably from the fact that the cutaneous and pulmonary excre- 
tions were augmented ; the intestinal discharges were also large, 
and some water may have escaped in this way. The chloride of 
sodium in the urine was lessened by the bath, in all proba- 
bility from the increased action of the skin. 

I think we may admit that tlie excretory processes of the body, 
taken as a whole, were greatly augmented by the sea-bathing. 
The sea bath acted altogether more powerfully on the tissue meta- 
morphosis than the simple water bath, but, while it did so, it 
heightened also, and in a still greater degree, the formative pro- 
cesses. The appetite improved ; more food was taken, and the 
body gained weight. 

Like the sea air, sea-bathing appears therefore to be a tonic of 
extraordinary power ; its diaphoretic action is much greater than 
that of general simple water baths, and it would appear probable 
that its strengthening effect in the formative processes is also 
greater, though, as its effects have not yet been examined apai-t 
from the influence of sea air, this is not quite certain, 

Beneke noticed that, after leaving the sea-side, the urea and 
sulphuric acid went down to their normal inland excretion ; while, 
on the contrary, the uric and phosphoric acids, which had been 
lowered by the sea air, remained comparatively very much 
lessened for some time. 

It is impossible, in the present state of the inquirj", to arrive at 
a general conclusion which shall express with any precision the 
cfi'ects of simple, saline, spring, and sea baths. 

The cold simple water baths and the sea baths seem to agree in 
their disintegrating effect on tissues ; the former acting especially 
on the kidneys, the latter on the kidneys, skin, and intestines. 
In both cases, if the food be kept at the same point, the body 
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loses weight ; but it is imdoubted that, witli this increased disinte- 
gration, an augmented assimilating power is often combined ; the 
appetite increases, and if suHieient food be allowed, the increased 
excretion is more than counterbalanced by the heightened con- 
struction, and the body gains weight. This is especially the case 
with the sea baths. 

The effect of the natural saline baths is to act, sometime 
greatly, sometimes sbghtly or not at all, on the skin, and in a 
variable degree on the kidneys and bowels. It is certain that, 
while urinary excretion is occasionally augmented, the increased 
action of the skin is in other cases combined with so great 
lessening of the urine, that, in spite of the food remaining the 
same, the body gains weight. There must he, therefore, in such 
cases, lessened disintegration of the suiistances giving rise to uri- 
nary constituents, while, on the other hand, by the mother- 
liquor bath of Nauhcim the urinary constituents are increased. 

It may be a question why the sea-bathing should be so dif- 
ferent in its action from the saline spring bathing. Possibly, the 
influence of the sea air,itselfan agent of extraordinary power in 
increasing disintegration, may account for this. But as these 
experiments have at present been made only on single indivi- 
duals, it is better to wait for more facts before debating the point. 

If the facts noted by Neubauer and Dr. L. Lehmann may be 
applied generally to saline baths, a therapeutical rule of value is at 
once obvious. It is this; the saline baths will be useful in cases 
of debility, combined with imperfect constructive power, from 
whatever cause, but without lessening of excretion ; while the 
pure water and sea bathing are suitable for cases in which, prior 
to increased assimilation, augmented disintegration is desired. 
For example, as remarked by L. Lehmann, cases of amemia, 
nervous exhaustion from loss of blood, great mental toil, or 
sexual excesses, are adapted for the saline baths, while congestions 
of organs, gout, rheumatism, &c., are fit cases for the more 
active disintegrating treatment by cold, simple, and sea baths. 

7. Saline Vapour-baths. — At present so few experiments have 
been made either with the hot air or the water-vapour haths, 
that no conclusions can be come to. Dr. L. Lehmaim' has, 
however, made some observations on the cflect of the watery 
vapour of the Oeynhausen (saline) vapour-hath, which is im- 
pregnated with saline matters. The effect was essentially 
diaphoretic, especially when the patient used cold washing 
afterwards (increase of 8 and 14 per cent., without and with 
subsequent cold washiug). The metamorphosis of tissue, as 
shown by the urine, was little altered. The chloride of sodium 



■ Ardiit <l«i Vcrtiiii mr «i». Ilcilk., 1857. Bai-it 
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and the earthy phosphate in the urine were augmented, which 
Lebmann ascribes to absorption through the hings. 

8. Application of the cold Wet Sheet. — Wundt' liaa carefully 
investigated the effect of the cold wet sheet on two women, who 
were treated for slight hysteria iu the medical clinic of Hasse at 
Heidelberg. In two aericB of experimentB the wet sheet waa 
applied for four hours. The body was found to lose weight con- 
(uderably faster with the sheet than in the corresponding period 
without it ; that is to say, there was an increase of the egesta 
amounting to almost double in the four hours ; and this was 
chiefly caused by the augmentation of the water, the urea, and 
the chloride of sodium of the urine. The cutaneous exhalation, 
sometimes slightly increased, was diminished iu other cases, and 
Wimdt believes that water was absorbed tlirough the skin. 

When the application of the sheet was continued for six 
hours, the urinary water, the urea, and the chloride of sodium 
were proportionably less increased ; in fact, it was doubtful 
whether the urea was increased at all. Wundt believes that 
there was reahsorption from the bladder after secretion of the 
urine, during the latter part of this period, and these observa- 
tions confirm those of Kaupp before referred to. The effect of 
the hydro -therapeutic treatment would therefore seem to be less, 
the longer it lasts. 

In these cases the effect of this treatment was disintegratory 
und ctiminative by the urine, but very little by the skin. The effect 
on the skin seems to have been less marked than previous state- 
ments of the effect of the wet sheet would have led us to antici- 
pate. I subjoin a table showing the mean results of all the 
experiments. 

In each hour there were excreted in grammes — 

When no sheet was used : 
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' Arcliiv fur wisB. tkilk., Bud iii, p. 35. 
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Sheet for six hours : 
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The difference between the four and the six hours wet aheet 
is well seen. 

Biicker' has also investigated the effect of the wet sheet used 
for two and two and a half hours. Tlie body here also lost 
weight faster than without the sheet, but this seemed to be ou 
account of increased perspiration, aud not firom diuresis, for 
though it could not be certain that the water of the urine, the 
urea, the chloride of sodium, and the sulphuric iicid were not 
increased, Bocker could not satisfy himself that the increase was 
beyond the limits of variation. The phosphates of soda and 
potash were lessened. The fseces were not increased. Here 
the reverse of what was noted in Wundt's eaties occurred ; the 
skin was acted on in a great degree, the kidneys to a much less 
extent, or not at all. 

The effect of the wet sheet seems to be very similar to that 
of baths, though whether it possesses any advantage over these 
is not clear. In some cases the skin is acted on, in other cases 
the luiue, and in any special case the direction of the action of 
the sheet will depend ou individual peculiarity. 

2. Friction and Anointinys. 

Although, in simple bathing, substances are not, or are veiy 
slowly, absorbed by the skin, it is different when frictioQ is 
employed. 

It need not be said that mercury, antimony, &c., are absorbed 
in this way, and that turpentine gives its odour to the urine. 

Poulet could detect no antimony or belladonna in the urine, 
when these substances were rubbed in on the uuabraded skin. 

Tar, when rubbed in, has been found by Petters^ aud Webei^ 
to give a dark colour and tar odour to the urine, and to cause 
the deposition of all the uric acid in the urine, so that no more 
could be afterwards precipitated by hydrochloric acid. This 
deposit was caused by the presence of the carbolic acid of the 

> Holnchott'i Untenucbungcn, Bind Yj, p, 51 (1RA9). 
' Pr»g ViertelJBhetch., IPSS. No, 3. 

■ Ilcniiinn Webin- (quoted bj Hugfan in Giij*! Hoepital Rcpotta, 185G, p. 52) no. 
ticeil,H>iiie7unigo, the dark oolour. Tutikcn internally mdyhkveiheiameeflect. 
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tar, which had been abBorbcd, and had taken soda from uric add.' 
Another acid, homologous with carbolic, but with higher boiling 
point, was also present, 

Fomentatioua of digitalis increase the flow of urine (Chris- 
tison) ; the effect on the solids has not been investigated. 

3. Blisters. 

The absorption of eantharides is extremely probable, as it 
can scarcely be supposed that the strangury occasionally pro- 
duced by blisters has any other cause. After the use of , 
blisters, albumen occasionally appears in the urine, eape- i 
cially in cases of strangury (Christison).' The frequency with , 
which this occurs is not known. Bouillaud mentions that, ia \ 
fifteen cases in which blisters were applied to previously scarified .' 
parts, albumen appeared in the urine in all but one case. The 
albuminuria lasted usually from one to three days ; in one e 
for a month. It has been pointed out, however,^ that most of 
these examples were in persons who had pneumonia, or who were 
just recovering from it ; and the frequency of albuminous urine in 
pneumonia is well known, and may have accounted for some of 
the cases. In more than one hundred cases in which blisters 
were applied to the unabraded surface, Abeille^ could find no 
albuminuria. 



SECTION III. 



INJKCTIONS INTO THE INTESTINES. 

The influence of cold clysters on the quantity of the urine 
has been studied by Falck.* He selected fasting hours, deter- 
mined the urinary flow for two hours, injected cold clysters, and 
measured the urine hourly for five succeeding hours. The fol- 
lowing table gives the results : 

' Monlhlr Journd, Jin., IB&l. 

' Archiiei Oen. de MMecinc, t84B, 4th leriB, lotne ivii, p. 99. 

' Abeille,Guellede> H6piUui,anii^ xxiii. lome il, No. 7136. 

' Vierordt') Atchiv fiir ph]'i. Hcilk., 1852, Band li. 
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It will be observed, tbat tbe increase of niine caused by the 
clysters did not occur till the second hour after the injection, 
aad lasted for one, two, or three hours ; from a fourth to a half 
of the water of the clysters passed off with the urine. 

The effect on tbe solids has not yet been traced out ; probably, 
it is similar to that of water taken into the stomach. 

Many medicinal substances injected into the intestines are 
absorbed very readily, and appear in the urine. 



SECTION IV. 



SUBSTANCES TAKEN BV THE MOUTH. 

1. Mineral It'ateris. 

In the previous section on "Baths," the effect of the internal 
use of the waters of Wiesbaden has been noticed, 

Nauheim water. — In his treatise on the Nauheira bath, full 
details are given, by Beneke, on the effect of drinking the water.' 
Three persons were experimented on, and the very satisfactory 
experiments are given with great minuteness. We give the 
conclusions, without entering into much detail. 

1. The use of 600 c.c. (20 fluid ounces) of the diluted spring 
{half spring, half simple water) , taken in early morning, and fol- 
lowed by moderate exercise, produced, in the hours of the morn- 
ing and afternoon, an increase of all the excretions from the 
kidneys, intestineB,^ skin, and lungs. Subsequently, however, the 

■ In his very interctting and inilrurtive litLle treatisp. ■ On Ibe Nature and Uie of 
MincrmI VfUen.' Dr. Alifrirlge ipeiki of Dig Nauheim wj 
ioteniall]'. It is, hDwever, taken diluied, as id tbe expi 
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excretions all lessened ; so tliat the body occasionally actually 
gained weight for the time, instead of losing it, in the twenty-four 
hours, though the food remained the same. Eventually, at 
the end of sis days' experiments, one obser\'er had gained H 
grammes, the two others had lost 85 and 37 grammes in weight. 
On accurately examiniDg, however, what was the cause of this 
occasional gain of weight, it was found to be dependent, not oa 
increaseof solids, but on retention of water occurring in the hours 
after the great excretion (chiefly the night hours); bo that the 
effect of the bath was to le»»en the total solids of the body, htit to 
increase the water of the body — and this in a degree sufficient, at 
some periods, to counterbalance the loss of solids, and even to 
give weight to the body. To use Beneke's own words, the " body 
was more highly saturated with water," 

The increased metamorphosis in the solids was shown in the 
urea and sulphuric acid (mean increase, 5 grammes and 0'200 
gramme in twenty-four hours), while the phosphoric and uric 
acids were scarcely altered. As urea was largely increased, and the 
nitrogenous tissues of the body were therefore lessened in amount, 
the phosphoric acid must have been in relatively larger propor- ' 
tion in the body after, than before, the use of the waters. 

The chlorides taken in the water passed entirely out of the 
system in the six days during which the experiments were carried 
on. The chlorides iu the urine augmented daily about 7 grammes. 
Beneke's figures lead to the inference that this mineral water, so 
rich in chlorides, actually caused the passage from the system of 
chlorides derived from the body itself (p. 162) ! Certainly, a 
most unexpected result. Nothing is stated with respect to the 
free acidity of the urine. 

Individual differences modified the action of the water, so 
that, according to the person, either the kidneys, or the lungs 
and skin, or the intestines were most affected ; the following 
table shows this well. j 

There were excreted in each twenty-four hours, in grammes — , 
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The pulse was little affected by tlie water ; the respirations 
were invariably lessened in number. 

It will be observed that, duriiig the normal days, the escre- 
tions in all the persons surpassed the in^esta, — the body lost 
weight; but during the use of the mineral water, the loss of 
weight was leas in two, and was changed into increase of weight 
in one, from retention of water. 

What was the cause of the action of this spring on the solids 
of the urine? The temperature of the water, 17'''8 Reaa. 
(72" Fah,), cannot have had ranch effect, if Mosler's investi- 
gations on simple water can he relied on. The water itself 
may be supposed to have some iufluence, but its quantity 
was not great. Was it, then, the mineral ingredients which 
caused the increased excretion of solids? We have seen 
that chloride of sodium has little effect ; and yet chloride of 
sodium is the chief ingredient in the Nauhcim spring. Are 
the other salts more efficacious, or do they add to the effect 
of the chloride? Or is it a conjoint effect of temperature, 
water, exercise, chloride of sodium, and the other ingredienta, 
such as the bicarbonate of lime, the chloride of calcium, or 
the free carbonic acid? No answer can be given to this ques- 
tion till each agent has been investigated singly. 

Whatever may be the ultimate answer to this inquiry, Beneke's 
facts seem sufficient to prove that the action of this water ia as 
above described, and that it may be a possible curative agent. 
The desire for food was not, or very little, increased by its use, as 
in the case of many mineral waters.' 

When tlie bath of Nauheim water was combined with the 
internal use of the water, it was found that the intestinal 
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excretions, the skin and lung excretion, and the urine, were bU ' 
increased ; the increase was not always greater than when the 
mineral water was taken without the bath ; when it was greater, 
as sometimes occurred, this arose from increased kidney excretion. 
The increased excretion occurred during the day, i. e., in the 
hours immediately following the use of the agent, while, during 
the night, there was compensatory lessening of excretion. 
As in the former case, water was retained in the system, but 
in less quantity than with the mineral water alone. As in all 
former experiments, individual pecidiarities determined whether 
the increased elimination affected most the kidneys or the skin 
and lungs. 

The lurea and the SO, of the urine were increased equally 
as in the drinking experiments, in two cases ; more so in the 
third case. The phosphoric and uric acids were little altered. 
All the chloride was not eliminated, but a little was retained in 
the system ; so that here an important difference arises between 
the internal use of the mineral water per se, and with the bath. 
Did the hath lessen the exit of chloride by the skin ? 

The pulse was lessened in frequency, as by the bath alone, 
and the respiration was also lessened. 

The desire for food was greater; and more being allowed, the 
body, in spite of the augmented disintegration and elimination, 
increased in weight. The chief modification introduced by the 
bath was a greater diuretic effect. 

llcfiy waters. — The extensive use of the waters of Vichy, 
and their acknowledged beneficial effects, would have led, we 
should have supposed, to a thorough examination of the condition 
of the urinary ingredients. But this has not yet been properly 
done. The Vichy waters render the urine alkaline. Accord- 
ing to Petit,' two glasses (containing 2 grammes of bicarbonate 
of soda) alkalinize the urine, and this continues for seven 
hours; three glasses make the urine alkaline for twenty-four 
hours ; and five glasses in twenty -four hours (=5 grammes, or 
77 grains, of bicarbonate), with bathing, keep it permanently 
alkaline. Probably, however, great individual variations occur. 
Petit affirms that the perspiration is also alkaline. 

Tfte Friedrickshall wafers. — Mosler* has lately contributed 
an elaborate paper on this subject. The Friedrickshall waters 
contain, in 16 ounces, -Wii grains of NaOSOj, 395 grains of 
MgOSO, 10 grains of CaOSO,.„ 61 grains of NaCl, 30 grains of 
MgCi, a little carbonate of magnesia, and insignificant quan- 
tities of other ingredients. Moaler's researches show the 
effect of different quantities on the body-weight, the intestinal 
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excretions, and the water, urea, SO3, NaCI, and uric acid of the 
urine. The experiments were conducted on two healthy males 
and one rather unhealthy female, and estend over periods 
of twenty-seven or thirty-six days, viz., eight or nine days 
before the use of the water, nine or eighteen during, and nine 
afterwards. The general results of the first two cases were these : 

1. The weight of the body was not materially altered, 

2. The intestinal excretions were generally augmented, and 
in some cases, when the amount of water was large, they were 
greatly so (from a mean of 160 to 190 grammes, in twenty- 
four hours, to 500 to 646 fpTinimes) . Food had an influence on 
this : if the water was taken before food, the fasces were 
augmented ; if after food, thia was not the case, or so in a less 
degree. It was undetermined whether the augmentation was due 
to increase in the solids of the fteces, or merely to liquid. 

3. If the faces were not increased, or if the amount of water 
drunk was very large, the quantity of urine was augmented; 
and it was so in proportion to the water drunk, and inversely 
to the amount of intestinal discharge. The urea was decidedly, 
though slightly, increased when the bowels were not acted 
upon ; and Mosler concludes that " the increase of urea rose 
and fell in inverse proportion to the action of the water on the 
intestines." 

In this case, indeed, the antagonism of the bowels and kid- 
neys, as regards urea, is clearly brought out, juat as we have 
seeoj in other instances, the antagonism of the skin and kid- 
neys. The amount of increase in the urea was not great (about 
6 to 8 per cent.). 

The chlorine and sulphuric acid were, of course, increased, as 
80 much was introduced with the drink, and comparatively little 
can have passed ofi' by the stools, even when the action of the 
water was chiefly on the bowels. 

The uric acid, in one series of experiments, was lessened ; but 
the experiment requires repetition. 

The pulse, respirations, and temperature were unaltered by 
the water. 

In the third case given by Mosler (a woman, not perfectly 
well), the water was given in large quantities (1000 grammes 
per diem) ; the feces were augmented from 205 to 1169 
grammes (mean of nine days) ; the quantity of urine was also 
augmented one third ; the urea was not determined. The body- 
weight, in spite of the diarrbtca, increased, for the appetite 
improved, and unlimited food was allowed.' 

■ Moiler hu alio 1«> cirefutli niniined the tfftct at (be iriter in niiny discuei. 
Re found it parliculirljr n>efu1 in uleriiie engurgemcntB and in clironic lung ifl'ec- 
tioni. Il i> evidenllji a poverfiil cUminsti*e. 
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The use of the chalybeate mineral waters need not detain as; ' 
Nothing is known, except they add irou to the blood, and have 
a general tonic effect. 

The effect of the sulphur waters has, unfortunately, not yet 
been properly traced out, and it ecems undesirable to allude to 
statements not based on accurate modes of observation.' 

2. Metals and their Preparations. 
Antimony emerges in part or altogether by the kidneys ; its 
mode of combination is uncertain, and the rate at which it 
passes out is also unknown. Two preparations only of anti- 
mony have been yet examined. 

The effect of tartar emetic has been investigated by Biicker,' 
Bcipcl,* and Ackcrmaim.* 

Bocker took, in uiue days, 23'46 grains (= 2'6 grains daily). 
The appetite was greatly diminished (one third), and this pro- 
bably accounted for the fact that, with the exception of the 
water, which was slightly increased, all the urinary constituenta 
were lessened ; thus : 
The solids were lessened by 7" 1G9 grammes in each 24 hours. 
Urea „ 4-874 „ „ 

Uric acid „ 0002 „ „ 

Fireproof salts „ 008G „ „ 

Volatile salts and extract 2307 „ „ 

The only alteration of importance was, therefore, in the urea ; 
and Biicker's experiments leave it undetermined, whether there 
was actual lessening of metamorphosis, or retention, &om the 
effect on the heart or the nervous system, or whether the im- 
paired digestion would account for the diminution. 
The CO, of the lungs was found to be increaaed. 
Beigel's experiments were made on two men, who took in 
each twenty-four hours 3 grains of tartar emetic, during four 
days. Great nausea was caused, and probably there was loss 
of appetite, though nothing is said on this point. The urine 
was sometimes increased, sometimes lessened in quantity ; the 
urea was invariably decreased {by about 5 grammes in each 

' Coniidering the rery exCeasive use of mineral witera, uid [beir undoubted 
utility, it is very surpriiing that so IJltIc bis been hitherto done lo (race out their 
effecis on the eicretiana. The ohiervitions of Genth, Beneke, and Mosler, however, 
promtie vrell for the future ; and if luiy one hai opportunity to pursue this ini|uiry, I 
would itrnngly recounnend him to fiiUow the method Ueueke bai adopted in hi* 
IreallK on Nauheim. 

< Bellrage zur Hellk., IH-IS. vol. il. p. 324. 

' Uiitersuch. iiber die Him. und Harnstotfmengen Toa H. Beigel (Aus " Nova 
Acta," Ac, beioDdcn ahgedtuckt). Wien, 185G, p. 49. 

■ Zeitarhtift fiir ri(. Med., Bind ii. p. 241. See a review by the Author in 
Brit, and Fur. Med,-Chir. Her., April, 1H59. 
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twenty-four hours). Beigel attributes this to the tartar emetic, 
and not to the want of food ; but this opinion may be ques- 
tioned, and, on the whole, Beigel's experiments do not seem en- 
titled to mueh weight, as the conditions of the experiments are 
imperfectly given. 

Ackermann's experiments are quite at issue with the above. 
From a very careful series of observations, he found that — 

1. Tartar emetic augmented the "insensible perspiration" 
(skin and lungs) greatly {by half, or, other cases doubled, or 
even more than doubled). This was, no doubt, partly owing to 
the skin, but perhaps also to augmented pulmonary CO, aa 
Bijcker found this to be increased. 

2. The stomach and intestinal secretions were increased, 
and there was often vomiting and purging. 

3. The urinary water and tlie chloride of sodium were lessened, 
no doubt from an increased passage by the skin aud bowels. 
The urea, however, was greatly augmented, and apparently in 
accordance with the dose of the medicine; the pigment and 
uric aeid were also, but less constantly and less largely, in- 
creased. 

It is not yet evident whether the urca\ increase was owing 
to augmented elimmattoa or augmented formation. Acker- 
raann's analyses are not numerous enough, nor repeated at 
sufficiently short periods, to prove this. But of the increase 
there seems no doubt. Tartar emetic is, therefore, an elimina- 
tor of urea, even if it does not increase its formation. 

The effect of the golden mlphwet of antimony has been 
examined hy Biicker.^ All the constituents of the m-ine were 
increased, as shown in the following table, in which the mem 
results are given : 

In each twenty-four hours, in grammes. 
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Solidl 
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a7-197 
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0-U57 


Fir.proof«lU 


27244 


24-B70 
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Soluble Mlti 


24-192 


22-298 


l'S34 


Inioliible ult 


3052 


2-5;2 


O-4S0 


Sulphuric aeid 


3-438 


1-724 


1-714 


Yalatile utu and eilnctiTCB ... 


22-32U 


21167 


1-1 &2 



> Ueilriige zur Ucilkunde, toI. ii, p. 93. 
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The chief objection to the pxperinaents is, that it may btfi 
questioned whether the amount attributed to the normal excre- 
tiOQ ia correct, and aflbi'ds a safe Btandard of comparison with, 
the excretion under antimouy. T}iis increased eliniinatioa, 
admitting; its occurrence, was not obtained at the expense of 
the intestinal excretion, as this was also augmented, and some 
of the aulpliuret was found in the stools. The action of the 
skin and lungs was probably not diminished ; so that there can 
be no doubt, if the experiments are to be received, that the sul- 
phuret did really increase, to a very great degree, either the 
elimination of all the constituents or the metamorphosis of 
probably all the tissues in the body. The most remarkable 
result was the disproportionate increase of the SO,. If the 
experiment be correct, it would show that the sulphuret of 
antimony either acts specially on the sulphur-containing 
tissues, or that some of its own sulphur was oxidized. Clare' 
did not notice a similar increase from the use of the sulphuret, 
and believes that Bocker must have used a preparation contain- 
ing some uneonibined sulphur. It must be said, however, that 
as far as I have been able to judge of Bocker's accuracy, from a 
careful study of his numerous writings, I do not think him 
likely to fall iuto such an error. 

The sulphuret of antimony has of late years almost fallen 
into disuse, and has been superseded by tartar emetic ; but its 
action is in many respects likely to be so useful in chronic 
diseases, when it is wished to augment metamorphosis, that it 
seems unfortunate it has been lately so much neglected. 

Arsenic, iron, lead, copper. — When the salts of any of these 
substances are taken, the metal passes off partly by the urine ; 
but the effect on its constituents is not yet known, nor has the 
state of combination in which the salts emerge been determined.^ 
Salts of iron, especially, augment very largely the iron of the 
urine," though the amount passing off in this way is not 
known. Some emerges by the bowels. Lead, although it may pass 
off in large quantities,* does so very much more slowly. In a 
patient of mine, who had been last exposed to lead on the 20th 

' op. cil., Sclimidt'a Jahrli., 18S5, No. T. 

< When liiecilrale of iron it given la rililiiti in ver>[lilute tnlutiaot (I percent.), 
it ii leiy rk|)idl)' ibwrbed, ind ihs iron (in Ihe form Kill of oiide united In in ■dd) 
fiiii be detected in the urine in from foriy-five to tixtjr niinules. Tbe tmoant of 
urine ii IneicBied. Coneeiil riled lolutioiit, on llie contnr;, leuen remirkilily tlia 
qiianlily uf ihe urine, and lanielinies even produce bla«dr urine. Kiilliker, in 
WariLurg Verhuidl., Bind tI, p. 5'^0. 

' Uicluelii, in Falck'i Re|iorl ou Pliarmacolog)', CaniUlt'i Jxhreib., ISbb, 



I 



leofi 



wilh lead 



THE EFFECT U¥ METALLIC PREPARATIONS. 



143 



December, 1852, I found lead in the uriue befure treatment, 
on tlie 16tb June, 1 853 ; the blue line was still perceptible along 
the edge of the lower gum, A peculiar ycUowish colour is 
sometimes observed in the urine, in severe cases of lead colic. 
The elimination of arsenic is, probably, also very slow. Copper 
passes off iu the urine, as well as in the fieces. 

Mercury passes off largely by the kidneys, though it may be 
detected for a long tinie after it has ceased to he taken. Its 
effect on the urinary constituents in health is not yet known. 
The observations in disease, as far as they have gone, show 
that it does not, at any rate, increase the amount of these 
constituents. Thus Hegar,' in some syphilitic patients who 
were more or less salivated, found the urea, the chloride of 
sodium, and the phosphoric and sulphuric acids in very small 
amount ; not half, in fact, of their normal amount. Of course, 
much was due here to the meagre diet which patients, with sore 
mouths, can alone take ; but yet the observation is sufficient to 
show that mercury does not aid urinary elimination in this 
disease. In a subsequent chapter, I shall have to refer to one 
or two of my observations in other diseases which corroborate 
this conclusion. 

Many years ago, before the frequency of albuminuria was 
known, it was stated by Dr. Wells, and by Scudaraore, that 
mercury gave rise to albuminous urine. The pouit was ex- 
amined into by Rayer* and by Martin Solon,' and was found to 
be incorrect. Dr, Owen Rees,* from an examination of fifteen 
cases, supports Rajer's conclusion, that mercury does not 
produce albuminuria. Christison,' however, has seen temporary 
albuminuria from mercury; and Thud icum states (p. 408) that, 
in all cases where the urine contains mercury, a peculiar albu- 
minous substance is present, and also a substance with the reac- 
tion of sugar. It is not stated whether these facts have been 
noted by himself. 

Silver. — Silver, in part, issues by the kidneys, and sometiraes 
becomes arrested in the tissues, which it dyes deeply, like the skin 
and other parts.' The combination in the urine is not known. 

Zinc, — According to Heller,^ the oxide of zinc is not absorbed, 
and no zinc can be detected in the urine. When 120 grains 
had been given, he was able to recover 116 grains &om the fieces. 

' Archi* del Vereini, fui wiis. Iteilk., Bind ii. p. taO. 

' Mai. del Reini, lome i. p. 149, and tome ii, p. 132. 

' De I'Albuniinuric. Pirit, I83tl. p. 397. 

• On Diaeiues of ihe Kidney. IHSO, pp. 27—29. 
' Munlhiy Journil, Jin., ISbl. 

* S« ■<! intcrciiing c*ieof " Arg7rii,"by Dr. Fn>inminii, of Londun, in Vircliain'i 
Archil. 1859, Bind ivii, p. 135. 

' llcUer'i Archiv, 1841, Hell 3. 
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Sclossberger,^ however, detected zinc in small quantities ia'^ 
urine, when the oxide was takeu ; though he found, with Heller, 
that by far the largest quantity was excreted with the feces. 
He believes that it is absorbed into the liver, and passed out 
with the bile. 

Michaelis* andWamcke^ confirm Schlossberger's observations, 
as far as the urine is concerned. 

3. Non-metallic Elements. 

Sulphur. — It was discovered by Wohler, that sulphur passed 
oflF by the urine (in part, at least) as sulphuric acid. Griffith* 
found that it not only increased the sulphuric acid, but also the 
sulphur of the urine ; and therefore, in part, passed off uncom- 
bined. Thus, a man passed in twenty-four hours — 

36 grains sulphuric acid, ' 

4 „ sulphur, 
before the employment of sulphur. Sulphur being taken, he 
passed — 

76 grains of sulphuric acid, 
7 to 8 grains of sulphur. 

Benekc* and Krause,' confirm the fact of the increase of sul- 
phuric acid after the use of sulphur. 

Boekcr^ has inveatigated the effect of sulphur on the consti- 
tuents of the urine in the person of Dr. Vogt, who took in three 
days 14 ounce of sulphur. There was a very slight increase in 
the urea and uric acid ; but the variation was within the limits 
of possible error, and the increase was therefore immaterial. 
The effect ou the other constituents of the urine was inap- 
preciable. It augmented, however, the intestinal eicretions, and 
also passed off, Biicker believes, in part by the skin. 

Sulpkurel of Polas»ium, when not taken in too great quantity, 
is oxidized, and appears as sulphate of potash in the urine. Its 
effect on the other constituents is not known. 

Iodine appears very rapidly in the urine after being taken,' 

' Zar Erl«ulening derWirkungen de« Zitik-oiyd. Ton Schlosbberjer, GriesingeD'l 
Arehi> fur phys. Heilk., 1848, Heft 7, 8. 

' Die phvs. Wirk. in Zine-oivdi, Vierotdt'» Arehiv, 1851, Hefl 1. 

1 Schmidt'a Jihrb., lHa7. No. 4. 

' MedJDHl Giwlte. 1849, March. 

' Ziir PhTi. und Palbol. ilti Plioaphon. iind Ouls. Kalkes. GoU., 1S50, p. 47. 

' Dc tmoiilu (olpliurii in urinlin. Van A. Kraiiae. (Iniug. Di». Dorpit, 
1853) 

I BcitrsgF zut Ileilkonde, vol. il, p. 38B. 

• Berniliik (Schniidi'i J.hrb., 1858. No. 7. p. 22) found Ui»t the iodine of the 
iodide of iron wm aepiraled from id bue, and rapidljr eliminsled a> a baloid-CQin. 
hiaalioii, wbile ibe iron pused lula oilier foruia, and nai finally excreted bj Ibe 
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Mid is in combination, probably, with sodium. Its effect on the 
urinary constituents is not known. The influence of iodide of 
potassiutn is noticed under the head of " Salts." 

Phofiphorua. — No experiments have yet been made with this 
subBtance. The action of phosphoric acid is given under the 
head of " Salts." 



4. Inorganic Acids. 

Sulphuric, nitric,' phosphoric, and hydrochloric acids, all 
emerge by the kidneys, and augment its acidity.' This effect 
increases with the increase of the dose. The acids take alkali 
&om the system; in the case of phosphoric acid, it appears to be 
potash (Docker) ; in the case of sulphuric acid, it is, according to 
Miguel,^ soda and potash. The forms of combinations of hydro- 
chloric aud nitric acids are not yet known. According to 
Eyiandt, all these acids pass out within twenty-four hours. 

The influence of NO^, SOj, aud CIH, on the other constitu- 
ents of the urine is uncertain j that of phosphoric acid will be 
noticed presently. 

When neutral sulphates are taken (of soda, quinine, or' 
magnesia), the amount of SO^ in the urine is much augmented. 
In the case of sulphate of soda, Buchheim' found the amount to 
be greatly influenced by the time during which the salt remained 
in the intestines ; if it purged and passed out with the stools, 
much less appeared in the urine ; but if the purgative action was 
restrained with tannin, or stilJ more with opium, much of the 
sulphuric acid passed by the kidneys. Some of the salt is also 
decomposed, and forms a sulphuret tvhich emerges with the stools 
(Duhmbcrg), When there is no purgative action with a neutral 
sulphate, I have found the SO, to be increased, more than 
twenty-four hours after the salt had been taken ; so that it takes 
at least this time to be eliminated ; and in the case of the sulphate 
of magnesia, Duhmberg found forty-eight hours necessary. Sick ' 

I Itlia>]ie«n guppoicd tli>t nitric icldis decompoied inlbe iTiteni.aQil rumishei 
oijgcn to DLher tiihttBocu. ll i* ditBciiU to diiprove or to pruve lbi«. It i>, bow. 
ever, certun ihM lome of (he nitric acid puses out undecom posed, ind can be roadil; 
detected hj the iron, or bj Price's, lest. 

' Tbi> bti lilel; licen complete!)' proved bj Ejllndt, De icidoruni Biitaptoruin ii 
in urin« icorem. Iniag. Dim. Dorpat. 1854. In Valentin'. Report on Phys., 
Canatail'sJa)iretb.fDrlB5S, p. lO*. Dr. Beace Jonei hu also inveiligited tbe effect 
of aulph uiic acid. 

' Archir der pb^a. Heilk., x, p. 479. Tbe experiments were performed on m 
dog. The soluble tails of the urine were conilantly augmented, the baiei carried out 
were lods aod potasb; aud Miguel infen that Die bliiad can thus be made ponrcr in 

' Ueber die Wirknng dei Glauber-ulit, VJerordt's Archiv fiir phvs. Heilk., ISH, 
p. 93. 

• Quntcd by Schercr, in Canttatt'i Jabre^b., ISGO, 'ol. i, p. 246. 
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has shown, hy a very careful series of experimenU, that the SOg 
of the sulphate of soda entirely emerges by the uriue if the dose 
be Bmall; but, at a certain point, it begins tu pass off by tbc: 
bowels. About 1 i gramme (26 grains) of SOj can thus pass off 
in the urine. A higher quantity of the salt than corresponds to 
this, purges. 

5. Vegelabk Adds. 

Oxalic, larlaric, citric, acetic acids. — Wiihler firat made the 
now familiar obsenatiou, that the vegetable acids, when com- 
biued with alkalies, are converted (in the blood, or in the intes- 
tines also, or alone, Magawly) into carbonates. When, how- 
ever, the acids were given in large quantity without alkfjies, it 
was supposed, by M'ohler, that they were not, or were only 
partly, decomposed, and therefore appeared in the urine.' 
Piotrowsky and Magawly'-" have, from renewed experiments, 
thrown great doubt on this last statement. According to these 
observers, oxalic acid (which, from Wiililer'a experiments on dogs, 
was supposed to pass unchanged), when taken in doses of 5 and 
7 grammes in twenty-four hours, caused the appearance in the 
urme of only 023 and 0'5 grammes of oxalic acid, combined 
with lime and with alkalies ; the rest was destroyed. The oxalate 
of soda gave quite as much oxalic acid in the uruie as the free acid. 
Water-free tartaric acid, taken to the amount of 1725 grammes 
(266 grains), gave in the urine only 0306 grammes of acid (-IS 
grains), combined with lime. In another experiment, 26'4 
grammes gave only 0862 grammes of water-free acid in the urine. 
These doses produced copious stools which contained carbonate 
of lime, but no tartaric acid. When neutral salts were taken, 
as much undestroyed acid was found in the urine as when the 
acids were taken pure. 

Citric acid was totally destroyed. As much as 60 grammes, 
taken pure (926 grains), gave no trace in the urine. It is 
therefore concluded that these acids are oxidized as well without 
as with combined alkalies.'^ (So far from aiding the conversion, 
it is Ludeed conjectured by these authors, that the alkalies, by 
their afBnity for the stronger acid, rather hinder than otherwise 
its transformation into CO^.) It is remarkable, however, in 
these experiments, that a small quantity of oxalic or tai-taric 

' Wdhler and Millon, quoWiJ by Luriwig, Phj-i., Ist eciilion, Bind ii. p. 272. 

^ HiolrDiokj, De quoruadani Bcidorutii orgtmcoruni in orgaDiania liumann mutft- 
tinniliiu, Itiaug. Ui>g. Dorpat, ISS6. See alia Buclihrim, m Atchi* fur ph>i. 
Hcilk.. 18S7, p. 122. MagBwty, Us ralianc qua iionaulli aalei organ, et aiiorgiD, in 
traclu Inletfinali mntanlur. IiiBug. Dis). Doipat, IH56. Quoted by Meisaucr. Report 
on Pliyt., in Henle'a Zeit.. tSb6. p, 2IJ8. 

* Ei|iciimealt by Wigucr (Valentin's Rcporl on Pliyi., iu Ctoitatl'i Jnhrcib. for 
18S6, p. 98) are eonflrma lory of ibe above tiaicmentj. 
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iwid invariably appeared in the urine, although the amount taken 
was very variouB. 

Acetic acid is also destroyed in the body ; and it is stated by 
Magawly that malic acid is so, although some part of it may 
pass unchanged, as stated by Wiihler. 

As these espcriracnta appear to Iiave been conducted witli , 
great care, and as tliey were frequently repeated, there would 
seem no doubt of the incorrectness of the statement that tartaric, 
citric, malic, and oxalic acids require to be combined with alkali 
in order to be converted into carbonic acid. 

All these acids increase the acidity of the urine (Eylaiidt), partly 
bv the small amount of undccomposed acid which passes out, but 
coieily by the formation of carbonic acid, which in part appears 
in the urine. The effect of tartaric, citric, and acetic acids, on 
the composition of the urine, is not known. According to 
Bencke, oxalic acid, when formed in the body, increases the elimi- 
nation of earthy phosphates {phosphate of magnesia alone ?) ; 
whether or not it has this action when it is taken as medicine, is 
u^iknown. Buchheim states that it was without influence on the 
lirae in Piotrowsky's experiments ; and Wagner also could find 
no effect to be produced on either the lime or maguesia. 

Benzoic acid, and all substances containing benzoyl, or oil of 
bitter almonds, cause the appearance of hippuric acid, as proved 
by Ure, Wohler, and Keller.^ There is now no doubt that this 
occurs from the combination of benzoic acid and glycin ^ (glyco- 
coll), though this combination has not yet been effected arti- 
ficiaUy, external to the body. Thus — 

Benioic idd. Givcln. Hipiiuric icid. 

C'ljHgO, + C.HsNO.^ = CiaH^NOg, 

The quantity of hippuric acid which is formed, varies very 
greatly. Duchck * has lately asserted that only a limited amount 
can be formed, as if the body could only furnish a certain 
quantity of glycin. Thus he found in the urine — 

Hippuric acid. Benzoic acid. 
When 1 grammeof benzoic acidwas taken, 0714 O'OOO 
„ 2 grammes „ „ were „ 1857 0421 
„ 4 „ „ „ „ „ 1-714 2-500 



' See Lehminn'i PliTi. Chf m.. 2d edil.. Band ii. p. 411. 

' ThE Fiperlmenli of Kiihue and HallMicbt (Virebaw'a Archi<r, Band xii. p. 38ri) 
nio} be coniidercd (o haie proied that the union of tbe benzoic acid and glfdu 
takei place neUber in ifae iniiatinal canal (bile being eiclutlcd) nor in the bloDcl 
under ordinarr circumatincei, but in tbe hepatic circulation, or in the blood, if glycu- 
cbolic acid or gljdn be there preaent. 

' Prag Vieneljahiieh, \6bt. Band iii, p. 2i. It thould be meniinncd that PucbEk 
d<niE) the occurrence of hippuric acid in health; urine, tliough Uc adiniti iU Itr- 
quenl appaarince in diaeaie. 
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Therefore, no more hippuric acid was formed with four thaQwith 
two grammes of benzoic acid, and the rest passed out unchanged. 
PiotrowBky'B late experiments are, however, opposed to this 
statement ; he found the amount of hippuric acid so great as to 
lead him to believe that all the benzoic acid was transformed. It 
is possible, however, that one system might be rich, and the 
other poor, in glycin. If Duchek'a view be correct, it would 
imply that glycocoll must pre-exist before hippuric can be formed 
from benzoic acid ; and that benzoic acid cannot, as has been 
supposed, attract the elements of glycocoll to itself, without 
actual pre-formation of that substance. 

The acidity of the urine was found to be greatly augmented by 
benzoic acid {Ure and Keller} ; but this is denied by Professor 
Vt^eH and Kemer. The amount of uric acid is not lessened,* 
as stated by Ure ; nor, according to Lehmami, is the evidence 
sufficient to prove that the urea is lessened. In four eiperiments 
be found no alteration of any nitrogenous substance. 

Keruer,3 from a careful series of experiments carried on for 
sixteen days (eight days before, eight during use of, from 1'5 to 
4'5 grammes, altogether 285 grammes, of benzoic acid), found 
scarcely any differeuce produced by the benzoic acid on the 
water, urea, uric acid, chloride of sodium, sulphuric acid, 
phosphoric acid, earthy phosphates, ammonia, and free acidity. 
It may be reasonably concluded from these experiments, that 
benzoic acid produces no appreciable effect on these ingredients.* 

Cinnamic acid, and balsam of tolu, which contains it, also 
produce hippuriir acid,' probably by forming first acetic acid 
and benzoic acid,* thus — 

Cinnimie tcid. Acetic. Benzoic. 

C,eHgO, + 4II0 = D,H,0, + C^HjO, + 2H, 

■ See Kemer, in Archiv dei Vereing, Band iil, pp. 618 and 62o. 

1 Wiihler and Keller. See Lehnnnn. Phyi. Chem., Band Li, p. 411. 

' Archlr dea Veieiai, Bind iii, p. 027. 

' In tfae •■eating caaicd by benzoic acid, Warneke (Scbmidt, Jahrb., \»b7. No. 
1, and Bibliolhek ^r Laeger, Band iv, p. 167) found henzoate nl soda, but no hip- 
puric acid. Schottin hu itited ihe lame thing : but G. H. Meiuner (quoted in 
Schmidt, ISGO, No. 1, p. 1) hailalel)' rendered it highlj probable that hippuric add 
doei reallf appear in the (weit, ■■ in tbe urine, wben henioicacid ia taken. Benaoie 
acid, (then taken, ia not found in the bile. [Moaler, Vircliow'i Arcbiv. I83fi, Band 
xiii. p. 45.) 

* Erdmann. Marcband, and Ranke, Phys. Chem. Uatertuch. Erlangen, 1851. 



• It may be well to 




e of these acidi 


form parti of a long a 


rie»i 




Benzoic acid 


■ ■ C,,H,0, 


Salicylic add 


• ■ C„H.O. 


. MynixUic „ 


. ■ C„HA 






Tolulie „ 


. ■ C„H,0. 


Aniaic „ 


■ ■ C|,H,0. 


Cuilnie „ 


. . (VH, 






Copaiflc „ 


- . CJi^O, 


Cnpalic .. 


. - C^bO, 


Cinnamic „ 


. . C„H.O. 




. . C^H.O. 



THE EFFECT OP VEGETABLE ACIDS. 



Ui) 



aa this composition can be produced by liquor potass^ artifi- 
cially (Chiozza). Hippuric acid ie then formed from benzoic 
acid and glycin, as usual. 

M/ro-AffRjoJcadrf(Cj^(HiNOj)OJ produces nitro- hippuric acid 
(Bertaguini) by combination with glycin = (Ci„{HaNOjN0B). 

Salicylic acid has an action which resembles greatly that of 
benzoic acid, and is of extreme interest. It was supposed by 
Wdbler and Frerichs ' to pass out unchanged ; but Bertagnini ^ 
has shown that it does not do so, but that it forms a new acid 
by combining with giycin (glycocoll), just as benzoic acid com- 
bines with glycin to form hippuric acid. 

Salicvlie icid. Gljrvln. New icid. silicyluric?. 

C„H„0„ + C,H,NO, = C„H„NO^ 

Glycin can be obtained from sahcyluric acid, 

Tolulic acid,* like benzoic and salicyUc acid, combines witli 
giycin and forms toluric acid. 

Talulic icid. Glycin. New iciil, toluric. 

CigHp, +■ C4H,N0, = Ca,H„NOfl 

Benzoic, sabcylic, and tolulic acids, would thus appear to be 
capable of removing glycin from the body ; a fact which may be 
useful in practical medicine. 

Cuminic acid (C^}l^S)^, or C^H|[0, + HO) passes out un- 
changed;* 80 also do cumarinic acid (C HO), camphoric 
(CjoHigOg),* and anisic acids (CigHgOfi).' If the camphoric 
acid be taken water free, it carries out two equivalents of water.' 

The effect of these acids on the composition of the urine is 
totally unknown. 

Gallic acid passes unchanged into the urine. It was detected 
by Hennig,' one hour after being taken. Its effect on the 
urinary constituents in health is not known ; from experiments 
in cases of albuminuria, I do not think it influcuces at all the 
elimination of urea or sulphuric acid. Pyrogallic acid passes 
unchanged (Bernard)." 

Tannic acid (C,gHgO|j) passes off hy the urine in the forms of 
gallic and pyrogallic acids, and perhaps of a saccharine body ;' 
the change being the same that it undergoes in weak alkaline 



' Kriint. Annalen iler Chemie. Band 

• Kormann, Rinke, and Klcuiniky. 

* Liebig'i Annilen, Buid Lev, |i. 335. 
' Bcrtignidl, op. cit. 

^ Vierordt'i Archiv fur phjii. Ileilk,. Jtbrg. 13. 

' I^ons. tome ii, p. 141. 

' Wohler iiid Frerichs. op. cit. 
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solutions. Its effect od the uriuaiy constitueuts is not known. 
Hcnnig thinks their quantity ia lesecned, but the evidence ia 
nnsatisfactory. 

Scliottin,' according to Lehmaun, has noticed allantoin in 
the urine when large quantities of tannic acid have been taken. 

Succinic acid (Call^Os + 2H0). — This acid was supposed by 
Wiililer, from one experiment, to pass unchanged. Buchheim,' 
on the contrary, could find no trace of it in the urine, even when 
it was taken in large quantities. This statement b coniirmed by 
Kuhne.s Both observers examined for a conjugate acid of suc- 
cinic acid and glycin, but could not find one ; they found, however, 
that the hippunc acid was increased. This, however, is doubted 
by Hallwachs,* who could find no increase in the hippuric acid, 
either in dogs or in his own case. Hallwachs confirms the state- 
ment that the succinic acid cannot be detected in the urine. 



6. Animal Acids. 

When uric acid or the urates of potash or ammonia were 
taken, the urea was found to be greatly increased by Wohler and 
Frerichs;* there were also sediments of oxalate of lime. It was 
supposed that the uric aci^ was decomposed in the body, as it is 
out of it, by oxidizing agents, and formed the same products. The 
investigations of Neubauer on rabbits^ corroborate, as far as the 
urea is concerned, the discovery of Wiiblcr. Thus, to cite one 
experiment, the amount of urea excreted by a rabbit being accu- 
rately known, 20 grammes of uric acid were given — an amount 
which could furnish 1713 grammes of urea. The rabbit passed 
an excess of 1595 grammes of urea ; a result which proves that 
the uric acid was almost, if not entirely, converted into urea 
and carbonic acid. There was no trace of allantoin or hippuric 
acid in the urine ; and Neuhauer could not detect any increase 
of oxalic acid, as in Wohler's obsenations. He conjectures 
that this may have been owing to a difference in the rapidity of 
metamorphosis, and that while, in his experiments, all the uric 
acid formed urea, carbonic acid, and water, in Wohler's experi- 
ments metamorphosis may have been less complete, and a certain 
amount of oxalic may not have been converted into carbonic 
acid, and therefore was excreted by the kidneys. Gallois' did 
not find any increase of urea, or any oxalate of lime, after giving 

' Lehmann'i Ilandhuch d«r phjs. Clicm., 1859, p. 93. 

3 Arcbiv. mr phy>. Heilk., lHa7. p. 142. 

■ Arcliiv Vui path. Anit. (Virehnii'i). Band xit, pp. 399 

* Ann. der Chtm. u. Pbarm., Band ci, p. ISO. 

* Liehig't Annaleii, Bind Ixv, p. 33S. 
' Ibid., Band icii, p. 206. 
" "impt. Rrnd,, 1(157, April. 
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urate of potash to a rabbit and a dog. These experiments, how- 
ever, cannot be put against the positive observations of Neubauor. 

Hippuric acid, according to Schwarz,' Piotrowaky, Magawlyji* 
and Buchheini,* passes unchanged into the urine. 

Lactic acid is chicHy decomposed, perhaps even in the stomach. 
Whether or not any passes into the urine is uncertain. 

7. Alkalies. 

Liquor pota»»<e. — The effect of this medicine lias been exa- 
mined by the author,* 

When it was taken on a fasting system, so that it might, aa 
far as possible, escape neutralization in the stomach, it appeared 
to pass out by the urine in a few hours (sis?), in two espcri- 
ments. From an expression of Buchheim's, I infer that he 
doubts this rapid passage; and certainly, as only two experiments 
were made, it would be desirable to repeat the analyses. 

1. The water of the urine was v;iriably affected; when a 
single large dose (2 drachms) was taken, the water was in two expe- 
riments greativ increased, in three others in a less degree : this 
effect occurred within sis hours. When the liquor potash (('r7 
per cent, of pure potash) was given in small doses (10 to 20 
minims) three times during the day, no effect could be perceived 
in the urine of twenty-four hours. Either the water-excreting 
action was therefore caused by some other unrecognised circum- 
stauce, or the copious excretion was followed by a lessened 
amount, so as to equalize the preiious larger quantity. 

2. The condition of the urea was doubtful. In several 
patients who were treated for trifling complaints, and who might 
he eonaidcrered healthy, the amount of urea in twenty-four 
hours was increased ; and this occurred so constantly, as to lead 
to the inference that the alkali really augmented the formation 
of urea. But on reconsidering these experiments, with the 
better knowledge which succeeding years has given us, I am of 
opinion that they do not prove this point, but merely render it 
probable. Numerous as they are, the experiments were not 
continued a sufficiently long time on the same individual : they 
all require to be repeated. 

3. The uric acid was apparently unaffected. 

4. The extraetives were not determined; but the colom* of tliB 
urine was decidedly lighter, independent altogether of the 
increased water; so that it may be conjectured that the pigment 

' Liebig'i Annilen, Band liv, p. 32, quoted by Buchheim, in Archit dei Piirs. 
llcilk., 1857. p. I'll. 
> Qnated \ij Meiuncr, Report on Phyi. for Mhd. Henle'i ZeitK^hrin, 1S57. p. STC 
» Arrl.i* far p1iy«. Hcilk.. 1857. p. HI. 
* BriliiU tnci Fureign Med.-Chir. Rev., jEimarr, \9^X and siiccerilhig imm'icrt. 
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was not increased. At the same time, in two experiments 1 
amount of organic matter, not urea or uric acid, was decidedly 
large. 

5. The chloride of sodium was sometimes increased, occasion- 
ally unaffected; and its variations were probably owing to other 
causes. 

6. The »u)phuric acid was increased in all my esperiments ; 
and it appeared almost certain, from the constancy of this 
occurrence, that the sulphur- holding tissues were especially acted 
upon by the potash. The amount of increase was variable, 
sometimes very great, Bometimes slight; ou only one occasion was 
it extremely slight. These experiments have been repeated 
by Clare on himself,' and have not been confirmed. The SO, 
was not altered by 2 — 5 drachms of liquor potassie in five expe- 
rimenta. At the same time, it is not certain whether Clare 
attended to the important rule of introducing the alkab into a 
completely empty stomach. I have, unfortunately, not been 
able to repeat my experiments since Clare's results were made 
known. Aii observation of Beneke, on a case of disease of the 
skin, is confirmatory of my statement. The SO, was largely 
increased. 

7. The phosphoric acid was increased, in several of my experi- 
ments, to a variable extent; sometimes slightly, sometimes 
rather considerably ; and it appeared to me, that when it was 
much increased, the SOa was less so, as if, according to circum- 
stances, the potash passed off now more with phosphoric acid, 
another time with sulphuric acid to a greater extent. 

8. The effect on the bases was not determined ; hut as the 
potash seemed to increase the total amount of acid in the urine, 
it may perhaps be inferred that it did not rob any other base. 

9. The free acidity, in two cases of slight disease, was equal, in 
twenty-four hours, to the following amount of cryatallized oxalic 
acid. The amount of liquor potassse was 2 fluid drachms and 
IJ fluid drachm in each twenty-four hours:* 

-r i> ■• 1 ,. I ' Bffore liq. p. DurinBljq.p. Aflerllq.p. 

Inacaseofslightchronicec-i 6277/ Sslie* 56-64» 
zema, the man really healthy 3 

In a case of phthisis . . . 32-959" 28624^ 22-267* 
So that the free acidity was lessened in a very inconsiderable 
degree in these two cases, which for our purpose may be con- 
sidered healthy. 



Op. cit.. ind Schinidl's J»hrb 
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10. Abnormal constituenU. — Liquor potassfe did not cause the 
appearance of albumen. It was surmised that there was some 
organic acid in the urine, but it was not isolated. Prout (5th 
edit.j p. 564) believed oxalic acid to be formed by the free action 
of liquor potassae. 

Ammonia would appear, from Dr. Bence Jones' obBcrvations,' 
to be oxidized in the system, and to appear as nitric acid in 
the urine, the acidity of which ia of course augmented by it. 
This conclusion baa been denied by a pupil of Lebmann'a, 
who affirms that the reaction ascribed by Bence Jones to nitric 
is really attributable to sulphurous acid. At present the 
point must be considered to be undecided, but the weight of 
evidence certainly appears to bear out Dr. Bence Jones' views.* 
There is no doubt, however, from Neubauer's observations, that 
the salts of ammonia do not always form nitric acid, since the 
hydrochlorate passes out unchanged ; therefore if ammonia meet 
with hydrochloric acid in the stomach, it will pass out without 
forming nitric acid. The effect of ammonia on the urinary con- 
stituents is uncertain. 

8. Salts. 

No medicines are so frequently used as the various salts, 
and none are more satisfactory in their results. This is 
generally ascribed to their diuretic iuHucnce, t. e. to their power 
of increasing in some way the iirinary excretion, either by direct 
action on the structure of the kidney, or by augmenting, by 
their combination, the diffusion power of effete substances, or 
by actually increasing the amount of these effete substances, by 
hastening metamorphosis. It must be confessed, however, that 
although the practical use of these substances is undoubted, we 
are not thoroughly acquainted with all the details of their action 
even on the urine, and we are still leas prepared to trace their 
progress and successive changes in the interior of the body. 
Their action on the constituents of the blood and organs is in- 
deed a matter of great obscurity, and nothing could at present 
justify any attempt at minute explanation. The laws of the 
difinsions of salts, although in part known by the beautiful in- 
vestigations of Graham, are still too incomplete to permit us to 
apply any rules to the living membranes. Still, something is 
known which may be of use in practice, or which may lead us 
to hope that scientific explanation will soon aid therapeutical 
emplojTnent, 
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Although it is not to be expected that the Tarious salts will 
Hct in the same manner as their separate constituents, it would 
be advisable to know how the acids and their bases separately 
aH^ect the urine, before proceeding to the more complicated in- 
quiry into the action of tlie combined substances, as it is possible 
that the salt may decompose in the bod; into its components. 
In many cases, however, it does not do so, and the action of the 
components separately would be no guide to their action when 
united. 

77/e salts of soda. — The effect of the chloride of sodium has 
been already considered {p. 65). The carbonatex of soda are 
very rap idly excreted by the kidney, and render the urine alkaline, 
more or lees rapidly, according to its condition at the time. The 
Boda is probably excreted in the form of carbonate or bicarbonate. 
The effect ou the urinary constituents is not yet known. 

Bcneke' found that the earthy phosphates were increased ; but 
"Wagner's experiments' are not confirmatory ; he noticed no 
effect to be produced either on the lime or magnesia. 

The nitrate of soda passes out by the kidneys. According to 
Beigel,* in doses of 3 drachms daily ; it did not produce any de- 
cided effect on the water or on the urea. Sehirks,* however, by a 
careful series of experiments, conducted for fourteen days, claims 
to have made out that both the water and the urea are at first 
slightly increased, but that after the salt has been taken for 
three or four days, the amount both of the water and urea falls 
below the standard, to an estent which balances the previous 
increase. The medicine, therefore, at first acts as a diuretic, 
increasiug the amount of water, and thus aiding the elimination 
of urea; but this influence is limited and temporary, and the 
experiments, if correct, imply that the salt is a mere eliminator, 
and that the formation of urea in the body is not augmented. 
The quantities given by Sehirks are — 

Mean daily Excretion. 
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Phosphate of goda and phosphoric acid. — The influence of 
these substances has been investigated by Bticker ;' and as their 
actions have a certain rcBemblance, it will be well to put them 
together. Hammond * and Sick* have also examined tlie eflect 
of the phosphate of soda 

To refer, in the first instance, to Bocker's experiments. Phos- 
phoric acid, when taken pure, passes out combined. The alkali 
it carries out is almost entirely potash, in Bocker's own case ; it 
may possibly be soda in other persons ; the acid does not take 
lime or magnesia.* The phosphoric acid of the urine is, of course, 
greatly augmented; thus, if 100 drops of phosphoric acid [con- 
taining 0967 grammes of water-free acid) or 15 grammes of phos- 
phate of soda (containing 2'C09 grammes of water-free acid) be 
taken, the following excretion was produced in six hours. 

Ill six fasting hours there were excreted, under the following 
circ u rastan ces — 

PO,. 
250 grms. of water 0-378 grms. 
BOO „ 0464 „ 

250 „ 0-923 „ 

500 „ 0829 „ 

15 gruis. phosphate soda and 250 „ 1278 „ 

500 ,. 1-063 „ 

The remarkable result was brought out, that the excretion of 
the phosphoric acid was not so great with the larger as with the 
smaller quantity of water. 

The rapidity of elimination appears to be generally as 
follows, both for POj and (POj+NaO) : in six hours, from one 
third to five ninths were eliminated ; and in eighteen hours 
rather more than two thirds were excreted ; one third was ex- 
creted at a later uncertain period. The rapidity, however, ' 



Normal with 



POs 100 drops, and 



greatly augmented by albumen {white of e 



albumen was taken, 3090 out of 2-985 grammes of acid were 
excreted in eighteen hours ; when albumen was 



of 2985 grammes were eliminated in the same time. 



■aken, 2-660 out 



Water-drinkiug and food appeared, therefore, 
eflects, but the experiments on this point are no1 



thus, when no 



:o have opposite 
numerous. 



As, in passing out from the system, phosphoric acid takes (lu 

' PrB|: VierteljibcicliTirt, 1S54. and Arcbiv dti Vereint lur rorderung da wiis. 
Hcilhunile, Band li, p. IS2. I \me givcns full abstract uf bis paper, wttliout being 
■ble to vouch Tor the itstemenli. 

> American Jonniil of Med. Science. 

« Arehi* fi-|r plij.. Ileilk.. IB57. p. 482. 

' Id hii fint piper, Bocker thuught the magnesia increuei), hut hji later experi- 
meats show thnt lliii it not Ihe Ea>e. 

' Aecord^Kg lo Biicker, tlie elTeot of alliuTiipn per te 1^ 'n rtimlnish llie PO^. 



Biicker's own case) potash 
elimiQatiou of this alkali. 



I its base, it therefore causes the < 



In eighteen fasting hours. 

Under nnnnil With PO, tncrcuf a( Potuh. 



Potash 2963 gi'ammes 3998 grammes 1035 grammes. 
Thus, 1 189 grains of water-free phosphoric at-id eliminated 
15-98 grains of potash from the body in eighteen hours. 

It might be presumed, therefore, that the administration of 
phosphoric acid would tend to carry off so much base as in part 
to de-alkalize the body, if such a term may be admitted. But 
this presumption is incorrect; for Bockerhas discovered the sin- 
gular fact, that POj diminishes very greatly the elimination of 
chloride of sodium ; to such an extent, indeed, that, in spite of 
the increased excretion of potash, Ike total amount of alkali 
leaving the system in diminished ; so that phosphoric acid must 
actually heighten the alkalinity of the body ! (V) 

Tbe same effect is produced by the phospbate of soda ; and, up 
to the present time, these two substances (POj and POs+NaO) 
are the only medicines which are said to have the power of 
lessening the egress of chloride of sodium. 

After taking phosphoric acid the body is, therefore, much 
more rich in soda than before, though poorer in potash ; and if 
at any time an indication should arise for altering tbe amounts 
of these two substances in the body, we appear to have a mode 
of doing it without giving the substances themselves. 

The phosphate of soda acts in the same way. The excretion of 
potash ia increased, that of soda diminished. There is an inter- 
change of bases in the body ; tbe soda leaves the phosphoric acid, 
which unites to potash, and passes into the urine. Biicker has 
made no less than fifty-one experiments to prove this ; he found 
the result constant. Neutral phosphate of soda entered the blood, 
but phosphate of potash (P0i+2K0) quitted it.' 

The excretion of potash was affected by water; it was much 
less with PO5 and 500 grammes of water than with 250 
grammes. 

Poland POj + NaO exerted no effect on the elimination of 
sulphuric acid. 

POj sometimes diminished, sometimes slightly increased the 
magnesia : it diminished the linut always, POj H-NaO diminished 
both. 

' It remiini lo lie proTcil nhetlier Ihia result will tinld good for nther pennni. 
The aalli ill Bui.ker'i urine are potiihly rather (wculiir; the tiho>|iharic acid il 
■Ixays unilcd lu polnah, iihereu in moit cue* il ia Euppoied to be joined cl>ii:fly (tt 



The area was diminished by POjNaO, as ia ehown by the fol- 
lowing table : 
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Therefore, in eighteen hoars, FOjNaO checked the elimination 
of urea by 30 grains. 

Tliis result is in part attributed, by Bocker, to the interference 
by the phosphate with digestion ; as has been painted out by 
Nasse, it retards estremely the digestive process, and lessens the 
amount of nutriment entering the system. But, as appears from 
the inanition experiment, it also lessens the urea, when it could 
not, of course, do so by interference with digestion. 

If this be the case, the phosphate of soda lessens excretion, 
not only by lessening metamorphosis, but by hindering supply. 

In Schirks" experiments there was a very slight increase in 
the urea, but to an extent within the limits of urea ; so that no 
weight can be given to the observation. 

Phosphoric acid, on the other hand, does not affect the urea; 
it does not, either, affect digestion. 

With respect to uric acid, it was found to be always increased 
by POj, but not to any extent ; to be sometimes diminished, to 
be less often increased, by PO.NaO. Falck has stated that 
POjNaO increases the uric acid, but he has produced no facts in 
support of the assertion. 

POj increased the iron of the urine. 

POsNaO had no effect on it. 

The effect on the extractives was variable. 

POjNaO diminished the water of the urine ; so far from being 
a diuretic, its action is then precisely the reverse. 

POj has no constant influence on the water. The following- 
table {rom Bocker shows this : 

' Schmidt's Jalirb., 1857, No. 3, p, 358. 
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Neither POj nor Po^NaO lessened the temperature of tfi© 
body ; POjNaO lessened the insensible perspiration, and dimi- 
nished the loss of body-weight consequent on inanition. 

Few decided therapeutical indications can be drawn from this 
elaborate investigation ; but it seems clear that we cannot look 
upon phosphate of soda as ft disintegrating agent, but rather 
the reverse, for it lessens both the nrea and insensible per- 
spiration. Nor does PO^ have any decided iutiucnce on the 
urea and uric acid. 

Hammond confirms the statement, that the phosphoric acid 
of the phosphate of soda passes out, in great measure, by the 
urine. Not altogether, however ; for if 3838 grammes of 
phosphonc acid were introduced, only 2"948 grammes were 
excreted by this channel. Sick, on tht contrary, not only found 
that all the phosphoric add contained in the salt passed out 
in the urine, but that the normal phosphoric acid of the 
urine was itself slightly increased. The quantity of urine was 
also slightly augmented (123 c.c. daily) ; and, after making the 
necessary allowance for varying temperature, Sick believes that 
this was owing to the salt, and that the phosphate of soda is 
really a slight diuretic, as far as water is concerned. The iucrease, 
however, is so trifling, as to fall, it appears to rae, withiu Ihe 
limits of unavoidable error. The phosphoric acid was excreted 
in combination with alkaliea ; the amount of earths was les- 
sened. 

SaltK ofpotcuk. — Like the carbonate of soda, the carltonat^i of 

potath rapidly renders the urine alkaline, though the amount 

required for this differs much in ditfcrent persons. It is not yet 

Irnni^n whcthcr or nut the potash emerges in any other form 

' 1 whicli it ciittTiil. Although its immediate effect is 

ilkiili"''-- ■• docs really, in some diseased condi- 

(juantity of acid excreted ; for the 

■ iter the salt has been left off, to be 
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greatly increased.' The effect on the various uriuary constitu- 
ents iu liealth has nut been well made out. Some few observa- 
tions have been made in disease. 

Nitrate of potash is a medicine which deservedly holds a high 
rank among the auttphlogistic remedies. It is very rapidly 
excreted by the urine,' tlic acidity of which it does not destroy, 

Beigel has lately examined its effects in four healthy men.' 
Three drachms were given in each twenty-four hours ; the re- 
sults were contradictory : the quantity of urine was unaltered in 
one, was lessened in two, was increased in one ; the urea was un- 
affected in one, was diminished slightly in one, and greatly iu the 
other two. If these observations can be trusted, nitrate of potash 
in the healthy subject is not ouly not a diuretic, but it itbsolutely 
either lessens the production of urea, or hinders its elimination. 
But none of Bcigel's eitperimenta appear very trustworthy. 

In 1852, 1 made some experiments on myself, which are 
to some extent opposed to Bcigel's statements.* I subjoin a 
table showing the results.^ ^lien one ounce of nitrate of potash 
was taken in twenty-four hours, there were excreted — 
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' in ihe lection on "Gaul," ■ cue of iMakind la rtferrei] to, lod Ihe nnmben there 
giren will Uluitnie tbit itaieiDent. Beaeke bu mkde a liinilu obiemtion, but I 
cuinat ftnd the putigc. 

' See in intercsiin; ptper by Dr. Bubun (Med.-Chir. TraDi.),on the Uteof 
Kilrvte of I'ouib in Acute Rhcuniiliim. 

* Unlenucii., Ac. Am. Hon Acl«, Bud xi>. 

' When ihae tiptrimenl* mere mide, the new model of delennining the urea 
■nil ehloritiei &c,, b; tolDmetrie methodi, hid not been imeuted. I reilricted my 
obtertitioni, tlivrefora. to ibe lubitkncei which were capable of acciirate and rapid 
determinalion, ni., the <nlidi and Ihe SO^ 

* The iiiUiic of poiub «■> pi>re— il »» inted eipeciiU' for talphatei. 
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That istosay, while the urinan- water was not altered, 115ff 
grains of solids were passed during the six days, than would 
have beeu the case without the nitrate; and if we deduct 480 
grains as the amount of the nitrate, it leaves an excess of 679 
grains, or 112 grains per diem, of excess of excretion over the 
former perio<l when no medicine was taken. The daily increase 
of the SO., {2i grains) would imply that this was in part 
owing to augmented disintegration of albuminous substances. 
It is interesting to observe, that the effect of the nitrate was not 
transient ; it lasted through the six days, and was even, as far 
as the solids were concerned, greater twenty-four to forty- 
eight hours after the medicine was left off, than in the twenty- 
four hours while it was being taken. It was, probably, itself 
excreted in greater part during the first forty-eight hours. 

I do not say that this single experiment is at all sufficient; 
judged by Radiche's rules, it is seen to be verj- far from suffi* 
cient ; but it certainly makes me doubt whether Beigel's obser- 
vations are enough to show that nitrate of potash does not 
increase metamorphosis in health. 1 shall have to refer to a case 
of rlieumatic fever, in which the nitrate caused an increase of 
sulphuric acid, as in my ease. 

Some later experiments, by Schirks,' tend to show that the ' 
effect of the nitrate of potash is the same as that of the nitrate 
of soda, viz. that the water and the urea are at first increased, 
but that, although the salt is continued, the effect is temporary, 
and after a few days the water and urea fall in a corresponding 
degree helow the average amount. 

Acetate of potash. — The late Dr. Golding Bird, in his very 
instnictivc lectures delivered before the College of Physicians, in 
1848 J* and again in tlie last edition of his book on ' Urinary 
Deposits,' referred to the " blood depuration" which is caused 
by the action of certain remedies, especially the alkalies and the 
salts which become alkaline ui the system, as the acetates, 
citrates, and tartrates of alkaUes. With many of the opinions 
BO lucidly laid down by that physician, who was too untimely 
removed from among us, all must cordially agree. It must be 
said, however, that the evidence produced in support of the 

' Vslentin'i Report, Canttsll'« J»lireib. for 1857, Bind i, p. 84. 

' MrdinI Gazette, 1848. Dr. Bird, Id ipeaking of certain reputed dturetici which 
"increiie the metainorpho«ii oF Itaiue, and acl as deparatiDf; agenli," SB]r>,"Thii 
dua include! (he alkkliea, (heir ctrboDite), ind Iheir utta, with inch acidi ■■ in the 
■nimil economy are capibte of being noveried into carbonic acid, including the 
icelate), citr&te>, tirtratei of inda ind potaai. Tlieie remedies all act alike ; Ihey 
■11 acliidr atimulale the excreting function of the kidney, and increiie the bulk of 
the urine; hut they do more, they actuillf incrFase ihe meiamorphosis of tiiiae bj, 
in all prnbihililf. a direct chemical action on the elementa of h . . . • . 
hausted listuet." 
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Tier that acetate of potash ia a " blood dqiurant," and in- 
creases met.imorpliosis and urinary cscretion, is not very 
stringent. Only one case of disease is reported by Golding 
Bird (' Urinary Deposits,' -ith edit,, 1853, p. 430), in wliich 
a single day's observation, without medicine, is compare^l 
with a single day when three drachms of acetate of potash 
were taken. On the latter occasion, there was an increase 
of water and of solids, and among these, of urea, uric acid, 
salta, and estraetives. It is possible the increase may have 
been owing to the remedy ; but as great a difference is often 
seen between any two days in persons who have taken no medi- 
cine. A single case can never prove so important a point. 
Dr. Bird refers to other eases of disease which occurred to him, 
but does not give the evidence on which his statements are 
based. 

Very different from Dr. Bird's conclusions are the results 
arrived at by Bockor.^ Two series of experiments were made 
on two healthy young men. In one, on a mean of four days, 
during which three ounces of liquor potassee acetatis of the 
Prussian Pharmaeopceia were taken, the difference between the 
normal excretion and that caused by acetate of potash was, that 
in the last case there were excreted — 
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Uric acid 
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14-472 






1-504 


Volatile salts and eitractives 




0-202 



So far from acting as a diuretic, the acetate of potash dimi- 
nished the water, the urea, the extractives, and, in a remarkable 
manner, the earthy salts. The total solids and fire-proof salts 
were increased, but this was doubtless from the excretion of 
carbonate of potash formed by the acetate. 

The experiment in the second man was made by continuing 
the acetate in rather smaller doses for eleven days. 
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The following table gives tbe mean results : 
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The urea and uric acid rapidly deeomposed in the alkaline ' 
urine. This experiment eutircly coufirma the inference drawa 
firom the former geries. 

In 1852, I made some experiments on myself, to determine 
the amount of water solids, and sulphuric acid excreted, when ' 
acetate of potash was taken. The results are given in the table ' 
at p. 168. 

The alight Increase in the solids was, doubtless, owing to the 
appearance of carbonate of potash in the uriue ; if allowance is 
made for this, it is found that tlic solids were really lessened 
somewhat by the acetate, and so also was the sulphuric acid to 
a slight extent. The water also was not increased, or very . 
slightly so, as an additional quantity was taken with the medi- 
cine. It will beobsened, that the decrease in the SO,, was moat 
marked when the acetate was first takeu, and that the hourly 
mount gradually rose day by day, till, on the third day, it 
reached its normal standard. Still, even these variations were 
within the physiological range ; and I hesitate to assert that the 
S0_, was lessened, but it certainly was not increased. 

These experiments, incomplete as they are, are therefore so 
far confirmatory of Booker's, and show, that while no great 
effect is produced by the acetate of potash in health, its ten- 
dency is rather to lessen than to increase the excretion of urinary 
solids. Yet, decidedly, acetate of potash wiU sometimes act on 
the water. Thus, Ranke' found, in a man in whom the anterior 
walls of the abdomen and of the bladder were deficient, that 
1 ounce of the liq. pot. acet. of the Prussian Fharmacopceia 
increased the urinary flow greatly, so that in three hours 
as much was passed as ordinarily in sixteen. The a 
the solids was not determined. 



' Phji. Cheoi. Unlenuch. EilmiBcn, 1S5I. 



'he amount of ^^H 



TUE EKPECT OP S.U.TS. 



The acetate produces oue constaut effect ; it is traDsrormed 
into carbonate, either in tbc alimentary canal' or in the blood- 
vessels or lymphatics, and renders the urine alkaline. The 
rapidity with which it does so depends on individual constitu- 
tion, and on the condition of the person at the time : no constant 
results are obtained. In the case juat referred to, Rauke found 
the urine made neutral in ten minutes, and alkaline in twcuty-five 
minutes, by 1 ounce of the liq, pot. acet. of the Sa.\OD Pharma- 
copceia. The urine waa tested as it dropped from the ureters; 
so that the fallacy which would have been caused by its ad- 
mixture with acid urine already in the bladder was avoided. 

The citrate and tartrate of potath produce, like the acetate, 
alkalinity of the nriue, from the formation of carbonate. The 
amount of free CO, in the urine is also greatly increased 
(Planer). When taken iu largo doses, not too soon after a 
meal, the alkalinity is produced in from twenty-eight to forty 
minutes.^ 

It may possibly cause some surprise to find that most of the 
evidence as yet available is opposed to the hypothesis that, 
in the healthy body, acetate of jtotash will increase the solids 
of the urine, or even the water, as a constant rule. The 
commonly received {and possibly correct) opinion, that the 
carbonates of- alkalies increase tissue change, and the fact 
that the acetate is converted into carbonate iu the system, led 
naturally to the conclusion that the action of the one salt 
must be analogous to that of the other. Still, experiment does 
not, BO far, support this supposition ; and it may be, that the very 
conversion of the acetate into carbonate produces an aberration, 
so to speak, from the normal course of mctamorphoais and oxida- 
tion wliich may impede the formation and elimination of urea. 

Iu disease the diuretic influence may be more marked, but, I 
must confess, it has not always been so iu my experience, and 
few remedies have appeared to me to be more uncertain in their 
action on the amount of urine. Its akalinc effect is, however, 
always certain. 

Iodide of potassium. — When the iodide is swallowed, iodine 
can be speedily detected in the urine (in three and a half 
minutes by Ranke*), though not so soon as iu the saliva;' 
according to Bematzik,' it is eventually almost entirely excreted 

' The cxpcrimsnts conducted under Biiclibeini'a direction (Uebcr die BilduDg 
Kohlcni. Stlie im Daniikanslc. Arcliiv far pli<t>. Ileilli., 18^7. p. 234) prone that 
the IrtnirortditioD into caibonktei Mkei place, in tome oiejuuie in tbcaUiiiealirf 

' Ericbsen, Philoi. Tnna., 184S. 

' Phy). Chem. UnteriDchiingen. Erlangen, 18S1> 

' Bernard, Archive! Geitiraki, 1S53, 

* Sclmiidl'a Jabtb., ie5!il, Nu. 7. p. 23. 
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from the kidneyn, as that thrown out hy the saliva is again J 
absorbed. The amount that cau pass off by the kidneys in 24 
hours is not yet accurately known, Buchheim conjectures that 
it is closely connected with the weight of the body. " _ 
cats remain quite healthy as long as the iodide given daily does 
not exceed half a grain to each kilogramme of body-weight. 
If this be the case, a man weighing 60 kilogrammes would 
excrete 30 grains daily, and not be iodized. But many are 
iodized with much smaller quantities. It can be found in tho 
arine for many days wlien a large dose is taken (Christison) ; 
and even after a small dose, a small portion can be detected 
for four or five days. 

Ranke found the urinary flow greatly increased by the 
iodide, in a man with open bladder, on whom he experimented. 
There was great contraction of the ureters. Handheld Jones,' 
in some cases of disease, found the urine greatly increased in 
three cases, slightly increased in one, lessened in two. The 
observations extended, however, only over two days (one before, 
one during, use of the iodide). Ameth and Pclikau- found no 
increase of water; and in several cases of slight disease (the 
patients might be termed healthy,) I have observed no such 
effect. Handfield Jones, in the paper already referred to, exa- 
mined the effect produced by one day's use, on the urea, phos- 
phoric and sulphuric acids, the chlorine, the uric acid, and 
the free acidity. The results were very contradictory, and 
the subject must be considered still obscure. I could not dis- 
cover that any effect was produced on the sulphuric acid. 

Iodide of potassium eliminates from the body mercury, (Mel- 
sens) and lead (Sieveking, Malherbe,* tEltingen,* and author'). 

Chlorate of potash. — Isambert* states, that 20 grammes of 
the chlorate of potash heightened the acidity of the urine, and 
increased the deposit of urates and pigment. Whether it aug- 
mented the absolute quantity of these substances does not appear. 

Sulphocyanide of potassium passes out unchanged.^ 

Ferroct/anide of potassium becomes fcrricyanide. 

Sails of ammonia. — Whatever may be the ease with the 
liquor ammonite and the carbonate, it seems, from Neubaucr's 
experiments, that the muriate of ammonia is not oxidized, 
but passes out unchanged by the urine; for 9957 grammes 

' Archivn of Mec)., vol, J, p. ISI. 

' Schroiiit'i Jihrb., iSbS. Ho. 7, p. 24. 

> Guelte dea Hapitaux, D«c., 1S54. 

• Schmidl't Jihrb., iSbl. No. 7, p. 26. 

and Forcisn Med.-Chir. Rev., IH53. 

a clilmiquei, pliri. et din. )iir Vei 
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were recovered from the uHiie of a patient who had taken 10 
grammeB in five days.' Others, however (G. Scott), have re- 
covered very little ammonia. 

According to Biicker,^ it increases all the constituents of the 
urine, except the uric acid, which it slightly diminishes. The 
mean daily increase of the urea in these experiments was 4'793 
grammes, or 74 grains — an amount which indicates a vast 
augmentation of metamorphosis or of elimination. It is very 
desirable these observations should be repeated. The volatile 
salts and extractives were iucreased by no less than 18959 
grammes, or 292 grains, which was no doubt partly owing to 
the presence of the volatile chloride of ammonium. 

The tartrate of ammonia does not increase the acidity of the 
urine.* Prout* noticed a great increase of nren in a dyspeptic 
patient, from citrate of ammonia. 

Salts of lime. — The use of phosphate of lime has been 
strongly recommended by Beneke and others in all cases in 
which cell-building is impeded by the insufhcient ingress, or too 
great egress, of the phosphate. 

The influence of phosphate of lime (2CaOPOj-l-5HO), pre- 
pared by precipitation, on the phosphoric acid of the urine, has 
been examined by Hcgar,' who doubts the accuracy of Beneke's 
views ; and believes that, in many cases, the phosphate of lime 
is not absorbed from the alimentary canal, but passes off with 
the stools. It was, at any rate, not excreted ivith the urine ; 
for the phosphate of lime actually diminished the phosphoric 
acid of the urine, as will be seen by the annexed table. 

In twenty-four hours were excreted, with and without the use 
of phosphate of lime (dose from 1 to 4 scruples) — 
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' Anleilun;, Sic., p. S9. 

' Beitnge tur Heilk., toI. ii, p. lit). 

' B«nce Joaei, op. dt. 

< On Stomtch mid Ren«l Diicaiei, 5tb edit., p. 95, fgat-notc. Praiil vivg^ 
tbKl the tmmonii wu converted into urei. ll it. perbipi, luore proluble I 
metiniorpboiu or <!lin>mnliaii wu increiaed. 

• Ziir WurdigiidB itt pho>[ibor«urco Erden, »oa Dr. A. Hegar, Archiv det Veii 
fbr wlsaeni. Heilk., Band ii, p. 420. 
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In niiutlirr experiment, in wliicUj in two days, 22 f, 
(QJ dra.) were tuken in repeated small doses, the earthy phos- 
plinte* wcrt^ incnNWil, but not the nlkaliue ; about one sixtli port 
of tlic iilionphorii- acid passed off tlirouph the kidnevs. 

Tli(! diminution of the urinary phosphoric acid is ascribed, bj 
Ileffor, to the disturbance of digestion produced bv the pboo- 
pliBtc of lime, by which even the solution of earthy salts present 
with the food may have been impeded. . 

The i[uantity of urine aJid the solids were increased; tbttd 
rllVet on the other ingredients was not determined.' I 

Neiihnuer has also examined tlie eft'ect of phosphate of lime " 
on the phosphates of the urine, and finds that it passes in very 
small quantity, mid that the amount of tbc excreted phosphates 
undergiH'M no appreeiiihle increase.* 

hiirtiilr of lime. — Wagner" found the lime augmented onlj^ 
slightly, after lactate of lime was taken : the magnesia wu 
niiiitTectcd. 

Vhhride if ciilciiiiii. — The amount of lime considerably i 
creased. The niikgnesin was slightly increased. The acidity n 
li'Mwiicd. 



9. Alkahirlt anii nnttriil Vegetable Principles. 

Quinine anil rinr/tonittP. — Both these alkaloids pass off i 
the urino in part (Wiihler, Briquet, Herapath, and others).! 
Uriquct states that half passes into the urine. Herapath re- | 
covered only 25 per cent, 

Kerner* also noticed that some is destroyed in the body, andl 
that the amount depends nn the greater or less respiration power.* 
In general terms, ho finds that a respiration power of 3000 c.e..l 
(i. e., vital capacity of 180 cubic inches, as determined by tha'l 
spirometer) can destroy 15 grains of sulphate of quinine iul 
twenty-four hours ; any aniount over this will pass into tbe I 
urino. 

Briquet coidd detect none in the perspiration, and, unless very I 
large cjuantitics are given, none passes by the intestines, 

in healthy persons quinine appears in the urine in the eourae | 
of two to five hours, but more quickly in young than in old per- ' 

■ Dencke hu replied lo ihls paper lij lligir, and polnlt out Hint Hegar bu pro- I 
ducpcl no evidence which un be put in oppoiiiiun io llie potiiive and iliundani les-4 
timony a( (he eicclleal effecli nhicli follow the idininistraliou of phosphite of lims | 
in the Eatei in which it a indicated, cipeciallf in tuberculoui, acroruloui, i 
rachitic diieiies. After all. we mtiit he guided by clinical eiperience. 

- Canitatl'i Jahreih., ISbG, Scherer'a Report on Phfi. Cheni., p. 18&. 

> Valentin') Report on Phj i., Caniiitt'i Jahreib., 1856. Band i, p. 99. 

• Correip. Blatt dei Vereins (ir wisa. lleiJk., October, laa9. 
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sons. In some diaeaacs (intermittents, pulmonary empliysemft, 
pneumonia, morbus Brightii) its e\it is much delayed;' and 
in three cases, in which large dosca were given, it could be 
deteeted in the urine by Dietl for many weeks after the laat 
dose. This would certainly indicate that it is not easily de- 
stroyed iu the body ; it may be in a state of very stable union, 
and possibly, by prolonging the analyses, more might be re- 
covered than was done by Briquet and Herapath, 

Dr. Ranke^ has made the important observation, that 20 grains 
of disulphate of quinine lessen very greatly (one half) the excretion 
(formation?) of uric acid. The esperiments were made on three 
persons, and the results were uniform; the effect continued for 
about two days after a single large dose. The other con- 
stituents (water, solids, urea, chlorine, sulphuric and phosphoric 
acids) of the urine were unaffected. 

Hammond'' confirms the fact of the uric acid being lessened 
by quinine in a case of ague ; the phosphoric acid and the free 
acidity were a Uttle lessened, but the degree was trifling. 

Biicker* found no alteration in any ingredient ; unfortunately, 
however, he did not sufficiently examine the uric acid, but the 
observation confirms Rankc's statement that the urea is un- 
affected. 

No explanation can at present be given of the decrease of the 
uric acid, but it would seem more likely tliat it was not simply 
retained, as there was no evidence, in Ranke's eases, of any 
increased excretion after the effect of the quinine had gone 
off; its formation was probably absolutely lessened, or it must 
have been converted into some other substance. 

Beynoso has stated that quinine produces saccharine urine ; 
but Uhle's careful experiments negative this statement.' 

Morphia. — Morphia in part passes unchanged into the urine. 
The effect of morphia and opium on the water of the urine is 
rather variable ; it often lessens it (perhaps when the action of 
the skin is increased), but sometimes slightly increases it. The 
solids appear, however, to be always decreased ; in some expe- 
riments by Bdcker* the decrease was about one eighth, and espe- 
cially affected the earthy phosphates ; a fact which led Biicker 
to the inference that the metamorphosis of bone ia particularly 

' Diet], Vom Uebergaoge d«9 ChiDini in den Uirn. Wieti Med.n'oclieiisch, 1852, 
Nos. 47—50. 

' Medical Timet tnd Caxettt, Ihj 30, 1857. 

In hit Ute vork (Auiicheidun; der llamwure, [>. 13), Banke rerili Ihe opinion 
expreued in the Medical Timo, llixt the plioiphoric acid wii iacreued. 

* Amer. Joorn., April. \Sb9. 

* Med. Zeilung RuuUnd), Sept., 1B59. p. 289. 

■ Op. cit., and VilcDtin'ii Reporl, in CanBlatt'i Jaliresb. for 1853, p. 1S9. 
' Quoted by CI^iii. Handb. der ipcc. Arcneimitl., I8SG, p. 779. 
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impeded. It may, however, have merely lessened absorption 
from the alimentary canal. The colour of the urine deepens, 
perhaps from concentration in the bladder, for micturition is less 
frequent ; sediments of urates full, irom the lessening of the 
water. 

Morphia does not cause the appearance of any foreign ingre- 
dient. Coze,' who noticed that morphia increased the amount 
of sugar in the liver aad in the arterial blood, could not detect 
sugar in the urine.* 

Atropine. — ^I'be action of belladonna (and it is to be presumed 
of atropine) appears to be widely different from that of morphia. 
As is well known, it has not the astringent effects of morphia on 
tlie intestines, but even augments the intestinal discbarges ; and 
experiments by Biickei'^ prove that it increases rather than 
diminishes the urinary water, urea, and extractives. Tbc fire- 
proof salts of the uric acid were found to be slightly lessened by 
the same observer, but the diminution was slight, aud probably ' 
immaterial. The contrary influence of morphia and atropine 
on the pupil is interesting iu connection with the above 
facts. 

Atropine passes off, in part at any rate, by the urine, from 
which it can be readily recovered (Fuller aud Kesteveu).* 

Digitalin. — Digitalin, when taken in doses of 10 milligramme* 
a day, cannot be detected in the urine,' No very satisfactory 
evidence has yet been brought forward to prove that digitalis, or 
digitalin, increases the amount of urine in health. Quevenne 
and HomoUe have collected, in their elaborate essay, all the facts 
hitherto known, and of these the experiments of Hutchinson* 
are the most satisfactory ; in each of the series of experi- 
ments the amount of urine was greatly increased. Pereira 
also states that it " sometimes acts as a diuretic, even in 
health."^ 

Hammond,^ from a three days' oliservation, gives the follow- 



■ Quoted bf Ml 
p. Z6a. 

° Reynoao tkou^ht he detected tugar 
it i> certsinlj- nio: 



Zeilachiin i Report nn Pbva. for iaa7. Band M&, 
e; but if it occuionally ii found) 



> Beitrage nur Heilk., «i>l. ii, p. 2S7. 

' Med..Chir. Tr»ni., 18^9. 

t Boucbardal'i Arcbivet de Phvi., No. 1. M^moire lur la digiulin«, par MM. 
Homolle «nd Quevenne. Parit, iaS4, p. 2U9. The lesl. honterer, wai merelj tbfl 
ibwace of bitter tule, a mode of eiperimenting wbich nouJd not leem •ccurate, 
bnt ohicb tbe authors belieTe, in thii case, to be more aerlaiu than cbcfflio*! 

• Ibid., p. 162. 
' Materia Med., p. 1390, 3rl edition, 

* Correipondenz BUit ilea Verciiii liir vriss. lleilk,, Oct.. 1 iy> ; and Proeecdinp J 
oftbe Academy of Natural Science! (PliilBdel]>hia). ' 
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ing amounta of the water, oi^anic and inorganic solids, in 
centimeters and grammes : 

Water. Spec, grnvily. Or[!. lolidi. iDnrR. aolidt. 

Health U74-5 102t-3 3017 45-14 

From difcitalis; (iO-j 

drops daily of the [ 1822-8 1015-8 31-54. 35-43 

American tinctureJ 

The several ingredients were not determined ; but it would 
appear that the water was increased, the fixed salts lessened, the 
organic solids unaltered. Still, tlu-ee days are not enough to give 
a true mean, and the amount of water taken in the ingesta was 
not determined. 

Other authors ( Krahmer, &c.} have, however, denied altogether 
the diuretic action in healthy persons, In diseases, and espe- 
cially in dropsies, the diuretic influence would appear from 
many observations, particularly from those of Andral and Le- 
maistre, to be undoubted.^ Christison has also noted the same 
fact.' In dogs, Sicgraund noticed the urine to be slightly in- 
creased.* The effect on the solids is not yet known. Siegmund, 
in dogs, found the urea slightly decreased (from S 612 to 2*143 
grammes in twenty-four hours). 

The cause of the difierence in action of digitalis in health 
and disease may perhaps be explained by reference to its action 
on the heart and vessels. As well expressed by Albers,* digitalis 
" is only healing m fever, in phthisis florida, in acute dropsy ; " 
i. e., in cases in which there is rapid action of the heart to be 
moderated, and lateral pressure on the vessels to be controlled. 

Strychnine passes off, in part at any rate, by the urine, though 
whether all that is taken can be recovered in this way is not 
known. The effect on the constituents is unknown, 

Veratrin and Nicotin. — No experiments have been made on 
healthy men. Tobacco was praised by Fouber^ as a diuretic iu 
dropsies, but succeeding writers have not confirmed his state- 
ments.' 

Colchicin ; caUhicum. — No experiments have yet been made 

■ I/Uniaa M^iule, ISSI, Noi. 52 and 53. In ninelun experiments, tlie urine 
wu increticd in fourteen. Micturition wu more freijiient. 

■ Monthly Journal, 1855, January. 

' Einwirkiing del Digitalin und der Durchichnddungdes Vagusaufdie Hirnitoff 
Mascheidunf, Virchow'» Areliiv, »o1. vi, p. 238. Section of tin: vagi* increased llie 
urea ; digitaiii, ai laid above, lesiened it. 

t llindLuch dar allg. Araneimittelielirc, von Dr. J. H. Albin, 1853. p. 3. 

' Med. Report of the Effecli of To)iaeco, \i3b. 

* On dogi, Dr. tod Praag found lenuin slid nicotin produce no increase of urine, 
eiCEpt in two exceptional caiei. (Veralin, Nicotin, To\icDl. Pharm. Studien, von 
Dr. J. L. TDU Praag, Virchow't AretuT, Band lii, p. 2b2.) 
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with colchicin. The effects of the preparation of colchicum 
in health have been carefully examined by Bockcr' and Garrod.' 
Prom experiments conducted in his ustial carefid manner on 
himself and on another persoHj Bocker found that tlie amount 
of urine was variably afi'ccted ; in one case it was slightly in- 
creased, in the other greatly decreased. The urea and the uric 
acid were greatly lessened in both (one ecvcnth and one fourth). 
The volatile salt, extractives, and earthy phosphates were also 
lessened. The other fixed salts were increased in one case, 
lessened in the other. Although Bocker does not mention 
the existence of diarrhcea, it is not improbable that the lessen- 
ing of the urinary water may have been due to increase of 
the intestinal excretion. Neither Schroff nor Julius Clams' 
was able to observe any increase in the water. 

The often quoted statement of Chclius, that the uric 
acid is increased, appears to have been founded merely on 
per-eentage determinations,* and is contradicted by Biicker's 
analyses. 

Dr. Garrod, in a valuable paper in the ' Medico- Chirurg^cal 
Transactions' (vol. xli), communicates ol)ser>'ations on persons 
who may be considered healthy ; he found the quantity of urine 
diminished slightly, and of uric acid generally lessened, The 
lessening was slight, and, on the whole, colchicum would seem to 
have exerted little effect on uric acid in these experiments. 
It most certainly did not increase it. It has been stated by 
Krahmer that the urea is increased; this is opposed to 
Boekcr's carefiil experiments.' Garrod noted a small increase 
of urea in one ease. 

Hammond* has examined the effect of colchicum for three 
days (IJ drachms of the tincture of the seeds daily), and has 
compared the amounts of water and solids with three days in 
health. 



Health 
Colchicum 



Spec, finiit;. Inorg. Bolids. Orgin. lolLiti. 
102508 29-83 3329 
1023-58 35-23 42-01 



> BeiLnge luc Hcilkande. tdI. ii, p. 204 (1B4S). 

' Papera in Med.-Chir. Trani.. >nd hii «ark on Gout. 

> Htndb. dcr spec. Arzn., 2d Aud,, IB&e, p. S12. 

* I infer this from the iliort »hilr»ct given in the Joumil de Chiniie Med., t. i», 
p. 410 (182S). I have not hecn able to refer la the anginal paper. 

' Maclagin found the uric aeid and area increaied, bat he giTei onlf tlie pet- 
cenligc amounli, and if the water happened la liave been diminiihcd in bia cmae, ths 
amounti of the lotid Ingredienti would, of coune, be relali vely greater. 

" Correspondenz Blati de> Vereins fiir niu. Heilk., October, 18S9 ; and Proceed- 
ingi of the Philadelphia Academy, \ai8. 
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The water, the inorganic and the organic solids, were all 
increased. 

Three days are, however, not long enough ; and it is to be 
regretted that the observationB were not carried on for eight or 
ten days. 

On the whole, it seems clear that colehicum rather lessens 
the water, perhaps from its action on the bowela — that it pro- 
duces rather a lessening than an increase of urea and uric acid, 
{from interference with digestion ?) and that its effect on the 
other constituents is unknown. 

SquilU. — Hammond,^ from three days' observation, found the 
mean result of the action of squills to be : — 

Waier. Siiec. jriviiy. Orj.iolicij. Inorg. joliiit 

c.c. Gram II I ei. Grammes. 

Health . . . 1358 10235 4.213 2722 
With squUls (2 grains! 
of the dned root) .J 

Juniper. — Hammond has given a similar scries of experiments 
(each three days) on juniper. Sixteen ounces of the officinal 
(American) infusion were taken in each twenty-four hours : 

Water. Spec. ^viiy. Org. lolidi. InorR. lolidi. 

C.C. Grainnics. Grammes. 

Health . . 12375 1022-5 3811 23 12 

"With juniper 17632 101628 3642 2503 

Here, as in the experiments with squills, the time appears 
too short for a proper determination. 

Salicin. — The metamorphoses of salicin^ in the system have 

' Op.rit. 

' The mere contict wilh saUia, >t a temperalure of *0° cent.. Iiu been found 
bf French! and Staedeler to traniform lalicin into iiligenin and lugar (Mitller'a 
Archiv, 1851), p. 37 i and Journ. Tiir prakt. Cheio., 72, p. 250). Emuliion or fer- 
mentation, ia the pmence of an alkali, worki the tame cliange (lUnkc). The 
formula, accnrding to Greg;orr (Turner'i Cheni., Btli edit., p. 848}, ia: 
SuEirin. SnlJHfiun- Sua^r. 

C„HuO„ = Ci,H,0, + Cji,„Ou, 
- ■ - ■ „.| j, conTerta laligenin into taliretia lijr abitracling water. 

B«ll|Kiiin. Wnlex. Saliiclln. 

0^11,0, - 2H0 = C,.I1,0, 

by weak acidi, taliretin ii produced b; lucccuiTc 

ijrdrurct uf lalicyle (ulicyloui acid) 
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been investigated miuutcly by Lelimanu,' Lavcran aiid MilloUj* 
Stacdeier* and Ranke,* 

When much aalicin is taken, some of it passes unclianged 
(Ranke), the rest is decomposed and undergoes in the system, to 
a greater or less extent, the same changes whicli can be produced 
artificially by oxidizing agents. Saligeuin and saliretin have 
indeed not been detected in the urine, as probably the meta- 
morphosis has gone beyond the stage in which they are formed ; 
but hydruret of salicyle (salicj'lous acid), salicylic and even 
phcnyiicacid (Staedeler), have been formed; and in all probabi- 
lity, the series of changes occur in the same wpy in as out of the 
body, viz., from salicin to saligenin, saliretin, salicylous, 
salicylic, and phenylie acid. It is probable, though it is not yet 
proved, that salicylic acid, thus formed, will in part combine 
with glycocoll and form the salicyluric acid discovered by 
Bertagnini (p, 148). 

Salicin, therefore, takes oxygen from the body both by direct 
metamorphosis and also by supplying sugar, which is no doubt 
oxidized, and forms carbonic acid and water, as usual. 

The alterations produced by snhcin on the urinary consti- 
tuents are not yet known. It would, « priori, be anticipated that 
as it takes oxygen, it would delay metamorphosis ; but it priori 
reasonings are notoriously unsafe, though the conjecture gives 
the greatest interest to the investigation of this subject. 

Dr. Raukc has noticed that salicin undergoes the same meta- 
morphic changes in the diabetic as in the healthy system ; 
another proof that it is not want of oxidating power in the 
system which causes diabetes, but want of capability to be oxi- 
dized on the part of the sugar. 

Anilin (one of the phenyle series) cannot be detected in the 
urine.' It is, no doubt, metamorphosed in the system in the 
same way as salicin, but the changes have not yet been deter- 
mined. 

Amt/ffdaliii.— It has long been known, that (emulsin being of 



SallcflDai Mid [hTdrurel of wlicylc), vlieo Ircated wilh esnttic [>aUib, Ukei 
oxjgtB, and rormi hjdrated illicylic icid, which combines with the potash. 

SallFjIbUI Uld. SKlirvNc nrid. 

C„H,0, + II + 20 = C|,H J0(+I10 

— Silicylie icid, Tram tlill gre»ter oxidition, will, through the furmation of COp 
farm plienflic or cirboiic aclit. 

C,jH.O, = C^J' + C|,H,Oi 
' Wigner'i IlanditorterliuGh der Phis., Band ii, p. 15. 
* Anaal. de Cheio. «t ph;i., tir. iii, tome lii. p. 135. 
'' Annil. der Chem. nnd Phirm.. Band lixvii, quoted by IlanLe. 
' PhjB. chem. Unteniicli. Krliiiig*n, 1851. 
' Wuhlcr mill Prericlii, Licb. AduiIcd, Band Ixv. 
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COUTBC not given) omygdalin does not give rise to pnissie acid 
in the body, as it does in ordinary fermentation ; the cause of 
this has been discovered by Ranke, who lias found that amyg- 
dalin, when fermented in the presence of an alkali out of the 
body, produces, not hydrocyanic, but formic acid, ammonia, 
and a crystalline body soluble in alcohol and ether. Wbeu 
large quantities of amygdalin arc taken, formic acid can be de- 
tected in the urine (Rantc). It does not produce tiippuric acid.' 
Mannite. — When taken into the stomach, the greater part of 
this substance is converted, either in the stomach or intestines, 
into lactic acid, and is then, probably, absorbed and destroyed in 
the system. About one tenth part passes unchanged, and can 
be detected iu the urine.^ When injected into the blood, 
a large portion appears in the urine (KoUiker) ; but a por- 
tion is, as in the intestines, converted into lactic acid and 



Glycyrrhizln passes off entirely by stool, and does not 
appear in the urine (Witte). 

Amanita miMcaria.— The intoxicating principle of this sub- 
stance passes unchanged into the urine, and, as is asserted, 
communicates to that fluid its into^iicating properties. The 
effects on the urine are entirely unknown, 

Copaiva. — The constituents of copaiva are, 1st, an ethereal 
oil (C.nHs) ; 2d, a resinous acid (C.,H)eOJ , and a neutral resin 
for which there is no formula. The ethereal oil does not 
appear, from Weikart's late obsenations,' to pass into the 
urine; it is destroyed in the blood; but the resinous acid 
(copaivic acid), which forms 40 percent, of the balsam, is elimi- 
nated in large amount. ^^Tien nitric acid is added to urine 
containing this acid, a copious precipitate falls, which has been 
noticed by Simon and llecs, and considered to be of oily or 
gelatinous nature. It is, according to Weikart, chiefly copaivic 
acid, which is separated by the nitric acid from the soda or 
potash with which it waa in combination, and which falls in 
association with urates and uric acid. 

The effect of the copairic acid on the urinary mucous mem- 
brane is, according to Weikart, attributable to its action on 
the fatty acids contained in pus-cells formed by the inflamed 
membrane ; the cells become shrivelled, and their nutrition 
and growth are arrested. 

Senega. — Infusion of senega (4 to G drachms infused in 6 to 

> W5h1er ind Prerichi, Lieb. Annilcn, Band Ixt. p. 33S. 

= Witte. in MeiHiier'i Keport on Ph>i. for 1856 ; llinlc'i Ztilfcli. fiir r»t. Med.. 
18^7. p- 2iZ ; ind Valentin > Repon for IsaS. C. J.. Band i, p. 110. 

* Archiv fur Heilkunde, Buid i, 1960, p. ITG. The copaivic acid is, according lo 
Wrihari, tbe sole nclive agent. Ii can be aeparatcd fium the oil and rctin, and fiv^n 
in pUli. 
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12 ounces of water, and taken during the day) producea 
effect ill Biicker's cxpcrimentB, coaducted on himself and on a 
pregnant woman.' 

Cumarin (obtained from the Tonka bean) passes unchanged 
through the body, and does not give rise to hippurie or benzoic 
acid.' 

Santonin (Cj^HijOg) passes off rapidly in the urine,' giving it 
an orange-yellow colour ; even in small quantities, it may be 
detected by the deep-red colour given by the addition of 
ammonia. The last ta-ace disappeared from the urine in about 
twenty hours. Various conjectures have been made as to the exact 
nature of the pigment, and the changes in the santonin. Ac- 
cording to Martin, chrysophanic acid ie produced, which makes 
the serum of the blood yellow, and is then excreted in the 
urine,* but it seems doubtful whether chrysophanic acid can 
liave this effect. 

Chlorophyll, in dogs, produced no hippurie acid (Hallwachs). 

Creosote may perhaps give rise to carbolic acid, like tar, as 
a dark colour of the urine is sometimes noticed after its use. 
This was first observed by M'Leod ('Med. Gazette,' 1834-5), 
and was also pointed out by Elliotson ('Med.-Chir. Trans.,' 
vol. ix). Lately, it has been fidly indicated by Hughes (Guy's 
Hospital Report, 1856, p. 52). Klctzinsky* states, that it increases 
the amount of indigo blue. 

Vegetable oils and colonrinff -mailer. — Various essential oils, as 
of juniper, valerian, and garlic, in part pass into the iirine, to 
which they give their peculiar odour. Whether they are 
destroyed to any extent in the body is not known, nor have 
their effects on the urinary excretion been determined. 

Turpentine gives a violet odour to the urine. Its eflFect on 
the urinary constituents is unknown. By its action on the 
kidneys, it may cause hematuria and albuminuria. 

Castor oil alters the urine only by its purgative action ; the 
amount of water is reduced, and the chloride of sodium and 
sulphuric acid are somewhat lessened (author). The effect on 
the urea, uric acid, and extractives, is not known. 

Vegetable colouring-mattera. — Seiina gives a yellowish colour, 
deepened by alkalies. R/iubarb also gives a yellow colour to 
the urine, which is more or less deep, according to the feeble 
acidity or alkalinity of the urine. Liquor potassee change* 

■ Beitnge lur lleUk., \Bi9. 

' Halhrachi, ia Meinnpr'» Report on Phyi. for 1857 1 Ilcnk'i ZeiWch., p. 315, 

■ Kl('t»glk^ HelWi ArchW, Ndie FoIec, lSb2. 

* Mirljn, in Schmidl'i Jihrli., IHbG, lant, p. 203. See ilBo Grimm, Ueber San- 
tonin vergifiung Schwfigcr Zotich., iSb2, Hefl ii. 

• Schniidi'* Jahrb., 1W59, No, 10. p. 3C. 
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this into red, and an amaranth-coloured precipitate ia given hy 
acetate of lead. Schlossberger' states, that of the various con- 
stituents of rhubarb, it is the pbaeoretin and the crythroretin 
which give this colour. The chrysophanic acid does not alter 
the colour of the urine. Gamboge, when taken in large quanti- 
ties, also gives a yellow colour. The greatest effect in this way 
is, however, produced by santonin, as already noticed. 

Some vegetable colouring-matters do not pass into the urine ; 
thus, Kletzinslty* could not detect the pigments of saffron, log- 
wood, madder, alkana, guaiacum, or a!oes. 

According to the same author, indigo does not pass into the 
urine ; hut Uanke has satisfactorily proved that it docs do so. 
The statements of some older writers' are thus confirmed. 

Vegetable odorous substances, such as assafoetida, garlic, and 
valerian, give, in some cases, their odour to the urine. 



11. Animal Substances. 

Cod-liver oil. — As fatty substances in general lessen the excre- 
tion of nitrogen under certain conditions, (see p. 59,) and in this 
way restrain disintegration, it might reasonably be inferred 
that cod-liver oil lias a similar action. This has been experi- 
mentally examined by Beneke,* who found the quantity of urea 
and uric acid generally lessened. It is undoubted that persona 
who take the oil gain weight without additional food. Whether 
this ia owing to direct accumulation of the fat, or to the oU 
becoming oxidized and sparing the nitrogenous tissues, or 
whether it aids formation by direct union with albuminous 
substances, which otherwise would be broken up and eliminated, 
is not yet known ; but the latter hypothesis is the favorite one at 
present. According to Beneke, cod-liver oil invariably les- 
sens the free acidity of the urine ; an action ascribed by this ob- 
server to the lessened disintegration of the nitrogenous issues. 

The effect on the other urinary constituents is unknown. 

Urea. — Gallois° found that urea given to rabbits commenced 
to pass off in from thirty to forty minutes ; it ceased to be 
detectable in from sixty to seventy hours. 

Guania. — Kemer^ has noticed that, in rabbits, guanin in- 

1 Archi* fiir phys. HeUk., IH18, p. 210. 

- Uriier der Uebcigung von PiibalolTe in der Hard., Hcl1«'i Archiv. N. P., vul. i, 
pp IG, 133. 33S. 

> Sf« Rajier, Msl. its Reini, t. i. p. 68. 

* 7.UV plip. uiid pilh. cleji pboplioruureD und oialsauren Italkr'. (inlt., IXTid, 
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1 the quantity of urea. No other change occaired, and 
the guiiiiiu «as probably converted simply into urea and car- 
bonic acid iu the organism. All the {ruaniii did not appear as 
urea ; some passed off with the feces. 

Tuurin, when taken in doses of 10 grammes (154 grains) in 
eight hours, was not found in the urine (Schottiii). 

Caniharidet. — In medicinal doses, cantharides produces no 
constant effect on the quantity of urine; sometimes it increases, 
sometimes decreases it.i Its effect on the other constituents is 
not known. According to Siegmund," it increases the amount of 
urea in animals. 

In larger doses, cantharides act as an irritant on the kidnej-a, 
and produce scanty and sometimes bloody urine, with or with- 
out strangury. 

GlycocoU (glycin) is destroyed in the system, and does not 
appear in the urine. According to Horsford," it increases the 
amount of urea and uric acid. 

Alloxantin is also destroyed in the body; the amount of urea 
is increased, in proportion to the amount of alloxantin [V]. 



SCROICAL APPLIANCES— OPEBATIONS. 

Miiller* has examined the amount of urea before and after 
operations in seven cases;' the weight of the bo<ly was always 
determined, and the amount of urea excreted by each kilogramme 
was calculated. The general rule was, that at first (owing to the 
loss of substance firom the operation?) the urea lessened, but 
on the second day increased again, from increased disinte- 



1 Perein, M*terli Medici. 3i1 edition. 18a3. p. 2207. 

> De ures excretione noanulla. enperimeDtU illuatrat*. Berol., 1853. 

• UhmBDn, Vh-jt. Chen., Uand i, p. 1S8. 

• Quoted in Schmidt'i Jahrh., 1B59, No. 10, p. 16. 

• Of the seven cmw, however, three nere of slight openlion* (eilriction of 
lumoDri, &(;■): and of the four olhera, one died on the lemnd div, another on the 

n pvKtnia, and ■ third had eiynipctai. The modifying circuuittancei 
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grstioir and pyrexia (measured by thermometer)^ or sollietimes 
withont pyrexia. After a longer time, the urea returned to its 
normal amount, or fell a little below this. 

grammes (131 lbs.) before the operation, and only 60*12 kilogrammes (110 lbs.) on 
the day of his death. 

Before the operation, the 24 hours' excretion of urea to each kilogramme was 
0*442 grammes (= 3*1 to each pound avoirdupois). 

During the first four days before pyemic symptoms, the daily excretion of urea 
was to each kilogramme — 

On the first day •«••.. 0*468 grammes. 

„ second „ • 0*600 „ 

„ third „ • 0*806 „ 

n fourth „ 0*790 „ 

The mean of the seven last days during which there 

were pysunic symptoms was, to each Idlogramme • 0*607 n 

(=3 4*26 grains to 1 lb.) 

The enormous formation of urea soon after the operation is well seen, fnd the 
intense pyrexia it indicated might, perhaps, have led to an anticipation of the subse- 
quent pTKmia. The temperature rose from 101** Fah. on the evening of the operatioup 
to 105*6 on the seventh day — its highest point. 
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ENUMEttATlON OF THE AbMOHMAL CoN'STlTUENTH OF THE 1 
AND OF THE UkINAUY SeDIMENTS. 

Ab the enumeration of the normal conBtituents naturally 
preceded the First Book, which refers to physiological alterations 
in the urine, so a brief enumeration of the abnormal constitnenta 
will appropriately occupy the Introduction to the Second Book, 
which treats of the Urine in Disease. But as in the first Intro- 
duction, so also in this place, I have passed over this subject as 
concisely as possible, as it is treated of in other works. 

I have also included the urinary sediments,' for the sake of 
convenience, though some of them are composed of normal con- 
stituents of the urine. If not abnormal in point of composition, 
they are all abnormal in point of place, as in perfectly healthy 
urine there is no sediment whatever, unless it he the very merest 
haze of mucus, or the slight precipitate of urates caused by a 
low temperature. Perhaps even this is abnormal. 



1. Hamaiin, or blood-pigment. — Hrematin appears in the 
urine in two states, either in the blood -corpuscles or separate 
from these. In the first case, the blood forms a sediment, and 

' 1 have omitted the cooii deration of calculi. Tlie cause* leading (o calculi are. 
in inniy cam, ibe same u tboie producing acdimciits, but the subject requires 
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will be noticed hereafter; in the second, the pigment is c 
pletely dissolved in the urine, to which it gives a more or less 
brown or black colour. Dissolved htematin appears to indicate, 
not local disease and rupture of vessels, hut a special affection 
of the blood, either general or local, produced by most septic 
or profound cachectic diseases.' In had typhus, malignant 
variola, pernicious remittents, &c., in scurvy, and sometimes 
iu morbus Brightii, the urine may be vray dark from ha;matin; 
and the very dark urines, if bile and vegetable pigments be 
absent, almost always indicate its presence. Tiie rare cases of 
Melanin would be the only exceptions. Albumen is always also 
present (Heller, Hoppe). 

2. Albumen. — Albumen in the urine must, probably, be con- 
sidered always pathological, but sometimes it occurs temporarily 
and in small quantity in the case of persons who are called 
healthy. Articles of diet which are difficult of digestion are 
said by Christison" to cause it for the time ; and he refers to the 
case of a student, in whom a large amount of cheese or pastry 
always produced albuminuria. But as this gentleman died two 
years afterwards from morbus Brightii, his kidneys may not have 
been altogether sound. Owen Rees has never known cheese, 
milk, or pastry, cause temporary albuminuria,^ Bccquerel* 
mentions, however, that, after taking ten eggs, Barreswil passed < 
albuminous urine for twenty -four hours. Hammond, also, 
noticed that his urine became albuminous when he was solely 
on egg diet. Similar facts have, according to Hammond, been 
observed by Miallic and Browu-S6quard. 

Apart from errors of diet, however, temporary albuminuria 
will occur in persons with very slight disease. Bcuekc,^ when 
suffering from dyspepsia, noticed albumen in his own urine four 
times in four weeks; this was ten years ago, and he has had no 
syinptoms of kidney or other disease. Clemens* has confirmed 
this statement, and similar assertions have been made by Rayer 
and Solon. ^ Solon, in six hundred eases, noticed one of tem- 
porary albuminuria in health. Usually, however, there is no 
doubt that some marked pathological condition exists, either in 
the kidneys or in other parts. The following tables, taken from 



' The bile u^ida ire uid, by Kuhne. to hive a 
hlond-celli. Miy intne afthe cues of hKmttia 
of thli kind in febrile icterui > 

' Monthly Joumil, Jan., 1851. 

> Medical Times ■nd Gazetle, J11I7, 1B5I. 

' L'Union MM., 18S7. No. 155. 

* ArcbW det Vereiua (ui nui Meilk., Band i. 

* Qsulaehe Klinik. 1851, No. 22. 

' See *I>o Dilfour on the Diagaoitic Value 1 
Med. Jatimal, lsa5, p. 606. 
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various works, show the diBeases in which alburamuria may 
occur. 

Pmni Martin Solon's' cases the following table has been 
compiled : 



«».. 


No.i,fcu» 


UrintiUjumiM 


-1 


Intermittent fever 

Typhoid fever 

EuWlfl 

VflrioU 

Pleuro-pneumonia 

Scarlatina 


8 
23 

7 

8 
22 

3 


2» 
i 
1 
I 
2 
1 



Finger* compiled the following tables from the cases in 
Oppolzer's wards at Vienna : 



DiHuc. 


8».^~-. 




Tuberculosis pulmonum 


186 


« 


Typhus (abdomiualis ?) 


88 


2U 


Puerperal fever 




32 


Intermittent fever 


10 


1 


Pneumonia 


33 


15 


BroDchitis 


10 


3 


Pleurisy 


14 


2 


Peritonitis 






Intestinal catarrh 


65 


8 


Acute rheumatism 


16 


2 


Chlorosis 


6 


2 


Disease of heart 


18 


7 



Of the forty-six cases of albuminuria in phthisis, thirty-five 
died. It is stated that only two had kidney disease. Of the 
other albuminous cases, thirty -two died ; and it is affirmed that 

> De I'Albgmmurie. Pam, IR38. 

> Same writers quote Martin Solon u llitin; thit (he urine «■■ albiiminoui in 
settn of eighc coin of ague, but this ii wrong. Solon found it coaguUble by beat 
ia two caseii but in fivi olhen it hinied ■ precipitate from a drop of acid, but no 
coagulation by beat. Tbii pracipitite, nhich he calli " urine critique," ia merelj a 
preeipilate of uralea and uric acid. 

J Quoted bj' Eiaenmann, in the Wiiribnrg Verhandl., Band iii, p. 190. 



186 INTHODILTION. 

in not one of these vras there kidney disease 1 It must be said, 
however, that this tiible was constructed before the microscopical 
characters of diseased kidneys were so well understood as they 
have been since the reaearehes of Johnson, Gairdner, Simon, 
Frerichfi, and others. 

A table of a ditt'erent kind has been contributed by Hcj"wood 
Thoroson,' In seventy -five cases of allniminous urine, he deter- 
mined the presence of the following diseases : 



D,™«. 


TIo.ofnHL 


Blusd itlK pnHiit. 


Morbus Brightii 


10 




Scarlatina 


25 


25 


Eheumatism 


2 


2 


Arthritis 


1 


I 


Typhus (2d week) 

Nephritis (calculous?) 


1 


1 


1 


1 


Catarrh 


3 


2 


Pneumonia 


2 


2 


ErjBtpelas 


1 


1 


Torpor he patis 


3 


3 


Peritonitis 


1 


1 


Phthisis 


4 




Chlorosis 


4 


2 


Oxaluria (intense) 


4 


3 


Phoaphatii! diathesis 


3 


3 


Pregnancy (last month) 
Uterine disease 


2 


2 


5 


5 


Bladder cancer 


1 


I 


Internal use of turpentine . . . 
Total 


2 


2 


75 


57 



It is very noticeable here, that i 



> many cases there v 



In order to test the accuracy of these statements, and especially 
to draw a stronger distinction between temporary and per- 
manent albuminuria, I lately analysed those eases of my adult 
patients in University College Hospital in which the urine was 
examined carefully and daily for a sufficient length of time to 
enabled it to be said, with perfect accuracy, that albiiraen was or 
was not present during the whole course of the disease, or at 
any time of it. Cases of cystitis and vaginitis were not included, 
I give the results as a small contribution to this important 

' Ltncet, July, 1957. 
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ubject. By the term "temporary albuminuria" I imply a ^^H 
-ase in which, after lasting for some days or even weeks, the ^^H 
albumen entirely disappeared for some time before the patient ^^H 
eft the hospital : and by " permanent albuminuria," & case in ^^H 
which the albumen did not disappear during the time the patient ^^H 
was under observation ; this time being generally very long, and ^^H 
always many days. University College Hospital is a general ^^M 
hospital, into which cases of small-pox and scarlatina are seldom ^^M 
admitted. I have excluded from consideration all cases of ^^M 
cholera and of pregnancy. ^^H 

Table ^U 


1 


Tolnl aumlKr 


Urine iwt 


l™^rr>Kly 


,..^.,y 


1 


Men 1 170 

Women ... 133 


124 21 

103 16 


25 
U 


1 


Reduced to a per-centage, this table is as followa : 


I 


1 


Id eveiy 100 men .dniitWd 1 
into Ihe medical »uJ of a ', 
genera! lioapilkl in London J 

In every 100 nomen idmUieii | 
into ■ gtattai boipiW iu \ 
London J 


7294 

77'44 


12-35 
12-03 


U-71 
10-53 


1 


1 


The proportion of cases of temporary albuminuria is therefon 
almost the same in the two sexes; i. e. the causes producing th 
albumen are independent of sex. The proportion of cases o 
permanent albuminuria is greater by rather more than 4 pe 
;ent. in mates, on account of the greater prevalence of orgouit 
kidney disease in male hospital patients in London. 

The per-centage ia considerably greater than that given bj 
Dr. Barlow, who found, from an investigation of 300 sick per 
sous, that 9 per cent, had albuminuria. 

> ThesG Ullei were pubtisLed ia the Medical Times aod Gazette, Jan., ISbi. 

1 
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(a) Temporary aHmminuria. — The diseases, in the course of 1 
which the temporary albuminuria appeared, were — 



n«». 


Ucn. 


W^KIl.. 


i 


1 


u 


ii 


P 


H 




■s 


- 


^1 


il 


h 


£i 


Piriplegi. (ipm»l) 








2 


1 


1 






"i 


"2 


1 


1 




Ptathiiii (chronic) 


17 


1 


16 


u 




ii 


Pltun.!- («««) 




] 


10 


6 




6 


wiM healthy / 








3 
















mitou, lung. ; 








3 




2 










Bronehitii (luberculnuslungi).,. 








1 






Pneumoni. («nile lob.r) . 




3 




3 


3 




Ulion. ind vilsiiUt iffections/ 






5 






10 










Acuta morbus Brighlii 




3 














2 


6 


n 


a 


'9 








7 








PurpuMhem. , 








"i 


"i 




TyphDidfc«t 




"i 




9 


3 


6 


TTpbu 




I 


1 








Viriol. 




1 


1 


'3 


"i 


2 


Sttriilin* 




1 




1 


1 




EryiipelM (leg) 


1 


1 










Toll! 


88 


21 


67 


G6 


16 


an 


Per-cenl.ge 




Z3'86 


76-14 




24 24 


7S-76 



The per-centage of this table (whicli includes all the diseases 
any case of which had tbe urine temporarily albuminous) shows, 
as in Table I, that the effect of sex is not obvious in the produc- 
tion of this symptom. 

The quantity of albumen was large in the pneumonic and 
acute renal cases ; was in some quantity in the typhoid, vario- 
lous, and scarlatinal cases; was very small in most of the rest. 
Blood on microscopic examination was observed only in three 
cases, in whicli the amount of albumen was small; but it may 
Lave been present in some others. 
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(ft) Permanent albuminuria. — The causes of the permanent 
albuminuria were — 

Table III. 


1 




DiMUe. 


■1 
1 


fl 
'1 


Kaaxlu. 




Morbut Briilitli (aU rormi) ... 

Encephaloid dixwof kidnej ... 

Cyitie diieaw of kidney 

Leucocylhemii willi presumed 

Chronic phthisis and kidni; 

Pleurisy with probable Udaey 

Heart diseiee ^hypertfophj and 
Til™ affection} 

Hemiplegia from cerebral loften- 
ing 

Pancreatic disease eauaing 
icterut 

Purpura basin 

Typhoid fever 


1 
I 

1 

I 

2 
1 

I 
2S 


9 

1 

2 

1 

14 


CuU and kidncTS strue- 
lores in sediment of 
urine. 

Eidneyi healthy in 3 cases 
on p..m. eianjinnion. 

Blood-corputcles. 

Amount of albumen Terr 

small. 
Case not fatal; nothing 

definite known about 

kidneys. 
Blood,ca«i..ndc,tabli.b. 

menl of decided morbus 

the few. 




Therefore in thirty-two out of thirty-nine cases of permanen 
albuminuria, disease of the kidneys was either proved, or was 
rendered highly probable, by the presence of other symptoms 
[n three other cases kidney disease was not disproved ; but a$ 
nothing was decidedly known, I believe I am justified in 
excluding them from further consideration. 

Permanent albuminuria indicated, then, kidney disease in 
:hirty-two out of thirty-six cases; and if the heart diseasee 
:>e exchided, it may be said that it indicated kidney disease 
invariably. Of late years the discovery of albuminuria in sc 
many diseases has caused some scepticism as to the value of this 
symptom, but it would seem that the distinction of temporary 
and permanent albuminuria has not been drawn with suflicien 


! 
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IB aa great as it wiis siippoaed to be by the older writers on 
morbus Briglitii, 

lu all these diseases we miist assume that there is either con- 
(reBtioii, and increased lateral pressure on the vessels, or absohite 
structural disease of their walls. If, indeed, as has been surmised, 
albumen under normal circumstances transudes from the glome- 
ruli, and is afterwards reabsorbed by the epithelium and by the 
vessels encircling the tubes, it might arise from a loss of epithe- 
lium or absorbing power. But as this hypothesis, though sup- 
ported by great names, is not generally received, it cannot be 
at present used as an explanation. 

That the diffusive power of serum -albiunen, usually so very 
small, may be increased so that the albumen permeates 
vessels which usually it cannot pass, is a possible hypothesis, 
to which reference will be made under the head of "Morbus 
J3rightii."' 

Great hydremia does not appear to cause albuminuria 
without the simultaneous transudation of hieraatin. 

In purpura haemorrhagica, albumen sometimes passes without 
blood. 

In addition to affections of the kidneys, albumen appears in 
the urine in bladder diseases (cystitis), in abscess in tlie 
prostate or vesiculBe seminalea, or along the course of the 
urethra. It is then proportioned to the pus or blood present.^ 

The mixture of spermatic fluid also causes it.^ 

A varicose condition of the lymphatics has been supposed to 
cause albumen, with other substances, to appear in the urine in the 
singular hBsmaturia which is seen in the Mauritius and iu Bourbon. 

3. Modified albumen — Albmtiinose — Peptone. — In some cases 
the albumen in the urine does nut exhibit its usual reaction, and 
it has therefore been supposed to be iu a modified condition. 
Thus often, while heat and nitric acid together cause a copious 
precipitate, nitric acid in the cold produces no coagulation ; and 
on the other hand, it was noticed by Front, that acid albumi- 
nous urine in some cases (especially iu chylous iirine] coagulates 
by nitric acid, but not by heat. lie thought the albumen 
" hydrated," or " imperfect." Benec Jones* and Bencke^ have 
also noticed these reactions. The first reaction is not im- 

' Wlien Vilentia coalFd Ihe Bkin of ribbiti iriih Tirniih or ilbumcn, the urine 
bcFBinc albuminoui (Arubir Tiir phyi. Heilk., 1838, p. 486). Wu thii from kidney 
coiigi^glioB. or from loaie altered condition of Ihe alliumeQ ? 

' For ■ >DmTnii7 of llie whole subject of Albuminuria, see an able rsTiew bj Dr. 
Wirburtan Bcgbie.in the Brit, and Foreign Med,.Chir. Rev. for 18S4. 

> Thi< hu heen dnubted. Bence Jones, however, Uai net the (|iieition at rest 
(Animal ChemiMrj', IRSO, p. 108). 

* Animal Chemmrj, 1850, p. 103. 

' Archir den Vereins filr niss. Heiik., Band i, p. 1C7- 
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commoii; the Becood ia more so, and I have never myself seen it 
in acid urine. 

The eS'ect of alcohol and heat on albuminous urine is also 
variable ; sometimes the coagulation ia complete ; in other cases 
a gelatinoua-likc compound is formed, which dissolves again. 

A peculiar alliumiuous substance was discovered by Dr. Bcnce 
Jones in the urine of a patient with mollities oasium.' When 
nitric acid was added to the urine of this patient, no change was 
at first produced ; on standing, the urine became solid ; it 
liquefied by heat. Hydrochloric acid acted in the same way as 
nitric. Acetic acid gave a slight precipitate, soluble by heat. 

It had not, however, alwaya the same reaction; on one 
occasion the urine did coagulate on heat. This substance was 
in twice as large a quantity as the urea; its ultimate composition 
was CjHlIjjNgO,„. it contained 103 per cent, of sulphur, and 
019 per cent, of phosphorus.* 

Mialhe," who distinguishes between albumen, albuminose 
(i. e., digested albumen, which is not precipitated by heat and 
acids, is highly diffusible (Funke), and can pass through mem- 
braues — the peptone of Lehmann}, and modified albumen (viz., 
a transition form between albumen and albuminose, precipitated 
by heat and acids, but dissolved by nitric acid in excess), asserts 
that any one of these substances may appear in the urine; 
exact investigations are, however, still wanting. 

i. Casein. — This substance has been supposed to be present 
in the ao-called chylous urine, but this has not been proved with 
sufficient accuracy. It has also been said, without adequate 
proof, to be present in the " kieatein " of the urine of pregnant 
women. At present casein has not been satisfactorily shown to 
be present in any case. 

5. Leucin (C|2H|;,N0,) has been found in the urine, by 
Prericha, in a case of typhus (typhoid?); in caaea of the acute 
yellow atrophy of the liver (Frerichs and Scherer), and in variola. 
Thudichum* discovered it in the urine of a man, whose liver 
yielded a large quantity. The nature of the disease is not stated. 

As leucin exists normally in the spleen (lienin of Scherer), and 
in the liver (Liebig and Gorup-Besanez), and in the pancreas 
(Frerichs and Virchow), the thymus gland, and other paits, ita 
appearance in the urine may possibly be connected with disense 
of any of these organs ; but at present it seems to be chieliy 
furnished by diseased livers, as it has been found by Frerichs 
and Neukomm in large quantities in the liver in acute yellow 

■ Phil. Tr»nB., 184B, p. 85. 

- At Bence Jones regardi tbe formala of protfin ta Cf,H]^N,0,i he coniidcn Ihil 
lubstance In lie xn hjdralcii deuloiirle of prolein. 
'' L'Union Muillolc, I»b2, Noa. SQ—M. 
• Hatliul. or Urine, p. ZBO. 
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atrophy, typhus, variola, rheumatic fever, and tuberculosis; and 
it is in the first three diseases that it has been detected in the 
urine. Neukomm looks upon it as the product of the too rapid 
destruction of the elementary nitrogenous tissues of a part — a 
process which goes on more markedly in the liver, in the acute 
yellow atrophy, and perhaps in variola and in typhus, than in 
any other disease. At present, however, the true value cannot 
be assigned to the appearance of leucin in the uriue. 

6. Tyrosin (C,gH,,N08) generally accompanies leucin, both 
in diseased livers and in the urine. It has been found in 
typhus, variola, and acute yellow atrophy of the liver, (Frerichs, 
Staedeler, and others.) Its pathological importance is probably 
the same as that of leucin.' 

7. Xanthin [C^^^fi^, a substance closely connected with 
uric acid, occurs in muscle, liver, spleen, blood, and other parts 
(Scherer). It may, perhaps, be a normal constituent of the 
urine, and is certainly common in disease. It forms one rare 
kind of calculus. It is evidently closely connected with urie 
acid, and still more so with hj'poxanthin. It is, probably, of 
great pathological importance, but this is a subject on which 
the future must teach us. 

8. Hypo.Tanlhin (C,oH4N,0;,) (or sarkine) is a lower oxidized 
product than xanthin or uric acid ; it has been found in the 
urine of leucocythemia, and in other eases, by Scherer. It in- 
variably accompanies xanthin in the organs and in urine. 

9. Cystin (CuHuN-S^OJ occurs both in the form of calculus, 
and as a sediment, or dissolved. [ For full particulars sec chapter 
ou " Chronic Diseases."] 

1 0. Taurin (C^H^NSjOfl) has been found in the urine of icterus, 
and is no doubt derived trom the decomposed bile acids of the 
liver.^ 

11. Sugar. — Grape sugar, or glucose (CijH|^0[j), is found in 
the urine in diabetes raellitus, and in much smaller quantities and 
much less permanently in several other diseases, and even in 
healthy persons who have taken a large quantity of sugar or of 
substances easily changed into it. The causes of the temporary 

' Hoppe (Anlrilunj tur path.-chem. Anal., 18^8, p. 197) ha never yel found 
tyrorin in the urine. For the mode of delFClian of leuciii. tymiin. iinlhin. taA 
Lvpoiiathin, I beg to refer to Scherer, or to Lehminn's HuidbDCh {3d e<lit.,lB59}. 
'< AI1*ntoia (ChHiN^O,) hu been diaeovered by Frerichi uid Studeler in Ihe 
urine of ■ dog, Into iihoie lunga they injected oil, and in another cue in which ■ 
dog wu mtde to inhale cldarine. Kiibier (Schmidt's Jalirb., 1859. No. ID. p. 31) 
ilio olitained allanloin from the urine of nl)>)iti, inlo whoiie lungi oil wm tlirown. 
Bui noneof theie ot»crver> couid find it in the urine of men, eten during the nioat 
liolent dyipncea. It probably occun in the urine of ynuiig children, but ii in llial 
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^H appearance of sugar are extremely obscure, but it is supposed to 

^H occur from impeded oxidation. It occurs after some injuries to 

^H the head,' probably from irritation about tlie medulla and fourth 

^^1 Teutricle, increasing the sugar-foimation in the liver. Various 

^H operations on the apiue can also cause it in animals (Moos and 

■ Schiff). 

^H It has been stated to occur in all eases in which respiration is 

^H greatly impeded, in emphysema, pertussis (Gibb), after epileptic 

^H and hysterical fits, or narcotism from chloroform, from fits of 

^H anger (Bernard, in one case), in old persons,^ and in dogs after 

^H mercury, iron, quinine, antimony, and arsenic had been given. 

^H In men treated with carbonate of iron, Reynoso found the urea 

^H always saccharine.^ These statements are in many respects 

^H doubtful, and some have been denied by good observers, an for 

^H example, by Beale {in the paper referred to below), or by others.* 

^H Uhle (an observer well known for his careful observations on 

^H sugar in the human body) could find no sugar in the lu-ine, of 

^H two epileptics, of an hysterical patient, of narcotized men and 

^H guinea-pigs, of two cases of pneumonia, of three of emphysema 

^H with great dyspnoea, of two of tuberculous lung infiltration, of 

^H one of rather copious pleuritic effusion, or of men who had taken 

^H sulphate of quinine, mercury, or narcotics.' 

^H Frerichs and Stadelcr could detect no sugar in the urine of 

^H men labouring under the iutensest dyspncea, nor in the urine of 

^H dogs into whose lungs oil had been injected." 

^H At present the question remains thus undecided ; it is clear, 

^H ' Sioknlski, in Canstsll'i Jaliresbcrichte. Report of Vog«! on Clironic DUeases, 

p. 195. Tlic patiflnt wu not known to have haJ dlabcto. Su^iar nag fnunil afler 

ihc fncture, anit diuppeared on cnire. Several caaei (Dinet«en or twenty) are now 

on recont, and have chiefly been collected by Grieiinger (ArcbiT fiir phyi. Heilk., 

Iga9). See alio a case bj Murray in the Lancet for June, 1850. 

^K ' RcTniuD, Dechambre, Sec. See Briliih and Foreign Medico- C hi rurgical Re(ie«, 

^^L January. IS 53. p. 106, wherelhe abtervalioni of Iheae wrilen arevery ably reviewed 

^M fay Dr. Beale. 

^^1 > ComiitnRenduidel'Acad., Not. 1851. Theurine vasprecipitatedwith diacetalo 

^H of lead, fi1lrred,Bnd the exceu of lead got rid of; the clear fluid nai then concenlraled, 

^^M and the copper and yeait teals eraplojied. Boedeker (Henle'i Zeitscbrifl, 1859, 

^^M Band vii. p. 130) haa deacribed a lubalance in the urine of a man nitb an obaCDre 

^^1 cerebral and apinal diieaie, which reduced the copper solution, and combined with 

^^M polish like augar. A> the alkaline aolulion eagerly abiorhed oxygen, he called it 

^^M " alcapton " (from the Arabic alkali, and the Greek lamiy, to tvcBllon eagerly). 

^H Sugar, in cold alkaline aolntion, abuirha oxygen very ilowly. The alcapton did not 

^H ferment. It contained CHNO, bat elementary analyiis could not be undertaken. 

^H The obiervation at preieui ii unique and imperfect. 

^H < The exlraotilinary diffieullirs of detecting imall qnantitin of BUgar, and the 

^H numeroua fallacies attending all the teatt, render ■ re-examination of thia whole 

^H iohjeetdeiirable. See Lebtnaun's admirable critique in Schmidt's J ah rb., 1S59. No. 1. 

^^1 * Eiperimenta de uccharo in urinam aliquamdiu Irans-unte (])iis. Inang., 

^^B Leipaic, 1852). I must say thai I have great doubts respecting all Reynoao'i alale- 

^^H menti. When he vrole, the manv fallacies of the sugar lest were not well understood. 

^B • Miiller'i Archiv der Anat.. 1S5J, p. 393. 
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however, that the amount of sugar in auy of these ca^es, if it; 
exist, must be small. 

12. /no»i7e {C|,,iIiaO|j+tHO).— Inoeitc baa now been found 
in many parts of tbe body iu aiiditiou to muscle, for example, 
in the lungs, the kidneys, the spleen, and the liver. In all pro- 
bability, it occurs often iu the nrinc, but it has as yet only been 
found in the urine of a woman with morbii? Brifihtii (Cloetta),i 
and iu diabetes mellitus (Voit) .' In this last case it replaced 
the usual diabetic sugar. Ncukomm has also discovered it in 
the urine of morbus Brightii and in diabetes.' 

13. Aceion (CgHflO^) .—Fetters* obtained this body by dis- 
tilling the urine, in a case of diabetes mcllitus, and in one of 
measles. It was probahjy merely a product of the distillation. 

14. Fat. — When fat passes into the urine, it is sometimes in 
particles large enough to be recoRniaed with the unassisted eye 
or with the microscope. (See " Sediments," p. 209.) OccasionaUy 
it is too finely divided to be thus seen. Sometimes it is entirely 
dissolved, and exists as olcates and stearates. In morbus 
Brightii it occurs in this last form very frequently, in small 
amount.' Cholesterinc has been obtained from the urine by 
Gmelin' in a case of jaundice, and by Beale' in cases of morbus 
Brightii.* 

15. Bile pigments. — Even in healthy persons, small quantities 
of bile pigment will appear in the urine iu hot weather." It occurs 
also as a transient condition, when there is no jaundice of the 
skin ; but it is, of course, most marked in jaundice. 

Both modifications of the bile pigment, tlie brown and the 
green (cholepyrrhin and biliverdin), occur in the urine; the 
latter (the derivative of the former) being the most common, and 
often occurring alone. 

16. Bile acids. — The bile acids (tanrocholic and glycocholic 
acids) appear in the urine, both witli and without bile pigment. 
They are not necessarily present in icterus,'" oa they may be 
destroyed in tlic blood as in the normal condition, whereas the 

> Cloelta, quoted h; Neubauer, 3d edit., p. 68. 
» Voit, Archil fUr phyi. Heilk., IB&B. p. 411. 

* Scbmidt'i J^rb.. 1660, No. 1, p. 6. 

* Png. Viertaljahrb,, tol. Iv, p. SI ; ind Mciuner't Rsport an Plivs., in llenle's 
Zeitt., 1857, p. 310. 

> See, among others, Klelzinsky, in Heller's Archiv far palbol. Chcm., N. F., 1852, 
p. 288. 

' Simon'* Chemiitrj of Man, by D>y, lol. ii. 
'' Beala'i Archive) of Med., vol. i, p. S. 

' Neubauer atatei (Anleituog. 3d edit., p. 77) that chnleiterine bai not been 
foand in orine. Gmetio, MoUet, and Beile'i olxervatioiit do not appear t( *" ' 



• Siberer. quoted by Vogel, in Neubmer'i Anlrilung, 2il edition, p. 



p. 190. J 
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pigment cannot be bo got rid off, or, if Prericha be correct, they 
may be transformed into pigment; nccordiDg to Pettenkoffer, tliey 
are found sometimes in the urine of pneumonia, and Frerichs liaa 
noted them in the urine of the acute yellow atrophy of the liver. 
DyBlysio is also found in the urine, as a derivative from the 
above. 

17. Acetic acid has been siipposed to be found in some dia- 
eaaes, as in rheumatic fever (Henry). 

18. Lactic add [C,^H,oO|o+2HO),— Thisacidoccurainmany 
specimens of &esh unne, and it is also supposed to form rapidly 
after emission of the urine, from fermentation of tlie pigment. 
According to Lehmann, lactic acid occurs generally when large 
quantities of oxalate of lime and of urie acid are also present. 
It is not yet known whether it is abundant or even present in 
the urine of rheumatic fever. On the whole, the present doctrine 
appears to be, that lactic acid indicates deficient oxidation, and 
that oxalic and uric acids are co-products with it of an impeded 
metamorphosis. 

19. Butyric [C^'Hfl^) and valerianic acidi (CjoHmO^) have 
been found frequently in morbid urine, but the precise causes of 
their appearance arc not known. The late researches of 
Neubauer on the metamorphoses of leucin indicate that these 
acids arc derived from it.^ Butyric acid forms after emission in 
diabetic urine. 

Formic acid (C^HjO^) has been noticed by Campbell in the 
urine of phthisis, but, as already noticed, it may sometimes be a 
constituent of normal urine. 

Metacetonic acid (CflHgOJ has as yet been found only as a 
product of changes occurring after emission. 

20. Nitric acid was indicated by Prout, but as the observation 
has not been confirmed, it has been conjectured that the re- 
agents used (barytic water) were not perfectly pure. Dr. Proot, 
however, expressly states that the barytic water he used was pure, 
and it may be considered doubtful whether nitric acid is not 
really sometimes present. 

As already stated, Dr. Bcnce Jones bclieve-s that ammonia 
taken as medicine is converted into nitric acid, but this point is 
still undecided. 

21. Sa^/mre//erf Ayrfro^Mi is occasionally found in the urine 
when first passed. Generally it is, however, in diseases with some 
torpor of the bladder, and probably decomposition of sulphur 
compounds has taken place in the bkddcr. 



' Liebig's Annalfn, Band crl, p. 59. T 
<o Bmmonia, oxalic aciiJ. tn<l vilerisnia i 
itfric, meUceLnnic, allelic, and oialic acid 
:riiap9. i.iuie llie apprui'aiife of all lliose a< 



e limplett dccompfHition of Icucin ii 
id. Valerianic acid bruka dawn inli 
Tbe inelnumrphosis of l<ucin may 
di ID Ibe body and rxnctioni. 
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22. Abnormal Pigments. — I have included under this head 1 
some pigments which, perhaps, may be present in healthy I 
urine, and which may have therefore no right to the title oP 1 
abnonnal. At the same time, as there is some doubt of J 
this, it seems more advisable at present to place them under \ 
this beading. 

Owing to the great difficulty of isolating these pigmeutB, 
tbeir study was for many years in a state of extreme coniiision ; 
and even now, it is questionable whether the subject is wholly 
understood. 

Vroxanlfiin — Indican. — It is but common justice to state, 
that Heller, of Vienna, has for many years affirmed, that there 
exists iu many urines (both normal' and morbid) a substance, 
itself eolourless, or nearly so, whieli gives rise by internal 
changes to several pigments ; this substance he termed uroxan- 
thiu.' The urine in « hich it occurs is often poor in normal pig- 
ment, is generally pale yellow iu colour, aud is very acid, 
Virchow has pointed out that it is especially in urine rich in 
this substance that the so-called " acid fermentation " (the 
rapid development of acid (lactic ?}) occurs after emission, and 
by which increased acidity, uric acid is often precipitated. The 
occurrence of uroxanthin is easily known by the action of 
strong hydrochloric or nitric acid, which gives the urine a 
deep purple, or violet, or blue colour, and which led the late 
Dr. Golding Bird to include this substance under the term " pur- 
purine." The acid must be in large, the urine in small, amount. 

Owing to the great difficulty of isolation, the esact nature of 
uroxanthin was, until lately, not properly understood; but, 
about three years ago. Dr. Schunk, of Manchester,^ being 
engaged on an investigation of indigo (following his investiga- 
tions on madder), was requested to examine some specimens of 
urine, and discovered in them the presence of a substance iden- 
tical with the substance also discovered by him in plants, and 
termed "vegetable Indican."* There appears to be no doubt 
that this sul^tancc is the same with Hellei^s uroxanthin. 

Kobin and Verdeil affirmed, some years ago," that Heller's 
uroxanthm was a mixture of iirrosacine (normal pigment) with 
one of the new acids discovered by Marcct. But this opinion 

> Hdlnr'i Aichi> fur {ulh. Cliemic, 1B53, p. ISI. 

* Hcllcr'i Archiv fur ph<r>. und pnih, Cfaem., ISii. p. 1 61. 
' Memoin otlhe Lll. and Phil. Soc. of Mtncboter, toI. xiv. p. 23 

p. 177. 

* Vcgetuble indiun. ohicb i% dilT^rent from white indiKO. hia, ■ecoHing to 
Schunk, ■ compoiilinn of CuUjiNuO. When Ireiled with RcMa, Stc, it yield* no 
lea* Ihnn >ii insolnbte pignieula. of niiich indigo hlue and iniligD-icd are the chief, 
■nd some aotuhle auliiiinFea, viz., siigir, leucin, and volatile aubaluieea. 

* Cbtmiir Aaatoniittuc. laiue iii, p. b6b. 
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was never mucb receivetl, and is now admitted to be in- 
correct. 

The pathological importance of indican will be presently con- 
sidered. 

Jndigo-blue — uroglaudn — chromogen. — Heller discovered 
that a blue colouring- matter was very easily obtained from 
nrine containing his uroxanthin, by acids or by simple 
exposure to the air ; and to this be gave the name of uro- 
glaudn. His observations were very much doubted, although 
tlie occurrence of a blue pigment has been long noticed, and 
has been described under several names.' 

Some years before this (before 1840), Front had observed 
indigo in the urine of a patient, especially after taking seidlitz 
powdera. The indigo was sublimed and perfectly recognised. 
In 1850, Debuyne noticed the urine of a dropsical patient 
to have a blue colour ;2 and, on examination, he discovered that 
the pigment was indigo. In 1853, Has&alP examined this 
subject, and may be said to have first given it its true standing. 
He not only proved the blue colouring- matter to be indigo,* but 
affirmed the possibility of producing it in a great number of 
urines by exposure to the air. He thought it was derived from 
white indigo. Very soon aftenvards, Sicherer* examined the 
same point, and came to the same conclusion. 

In succeeding years, many observations were made on the blue 
urinary pigment, and its identity with indigo was more or less 
clearly acknowledged, until the observations of Schunk defined 
the subject still more by his examination of indican. Schunk 
obtained a small quantity of indigo* arising from indican, &om 
almost every specimen of urine. It then became evident that 
Heller was perfectly right in bis repeated assertions, that the 
blue pigment was derived from the subetance he called urox- 
anthin (the indican of Schunk). Lately, if any more doubt 
could be said to exist on the subject, it has been set at rest by 
a comparative elementary analysis by Kletzinaky : * 



Heller's uroglauc 
Indigo-blue . 



II. 



0. 



73-469 8-864. 10407 12-260 
73-282 3-817 10680 12221 



' II «u (nlUd ejtmn urine, by BrHconnnt; uracyunine, bj Martin; thete titTf. 
■ppuentlv mixturu o{ blue tnd red |>igmeDi>. 
' Urine colaree en blue chez ua bydra pique. Jouni>l de Chimae M^, Sept., 

isao. 

' Tnnuctlona nf the Rofal Sodelr, leS3-18a4. 
« IUimU obtimcd iuliii >nd anilin. 

' Ueber die Bildung vom Indigo in meniclil. Org. Lieblg't Aunilen, Bud ic. 
p. 120. 
* Wien. Med. Wochenichrift, 1850, No. 27. 
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Carter' has also shown its identity with urf^Iaucin. 
formula for indigo-blue is C|„HjNO;. 

In contrast, however, to all the above Btatcments, must 
placed the assertion of a most competent observer, Schlossberger;' 
who could not recognise indigo in a blue urinary pigment ; ho 
could not reduce it to white indigo, nor obtain any bodies of the 
phenyl series. It was not either pmssian blue nor vivianite; 
and Schlossbei^er concludes that it was a peculiar organic 
pigment, soluble in ether. So that while we must admit 
the frequent occurrence of indigo, we must also allow that 
another organic blue pigment, distiuct from indigo, may be 
present in urine. 

Red pigmtnt — wrrhodhi — indigo red (indiruMne). — In addi- 
tion to the blue pigment. Heller procun^d a re<l substance 
from uroxanthin, which he termed urrhodin. He never 
Bucceedetl in perfectly isolating and purifying it, nor has it, to 
my knowledge, been ever properiy examined. It has been 
supposed to be identical with indigo-red, and it seems probable 
that this is correct. Indigo-red is isomeric in composition with 
indigo-blue (Schunk). The mixture of uroglaucin (indigo-blue) 
and uiTliodin (indigo-red) produces a series of tints from blue 
to violet red. 

As already said, it cannot be yet quite decided whether or not 
the uroxanthin or indicau, when in small quantity, should he 
considered a normal constituent of urine. Schunk ubtained 
indigo from almost every healthy urine ; and Carter, from a most 
elaborate investigation of three hundred cases, has decided that 
it is normal.^ It appears, towever, certain that, when in large 
amount, it is pathological, just as a large amount of uric acid 
is considered pathological. 

What is the origin of indican in the animal body ? and what 
is its relation to normal urine pigment ? Is it produced from 
this naturally or artificially, or is it entirely distinct ? While 
Hassall's observations seem to me to rather tend to the belief 
that it may be produced from normal pigment, the very small 
amount of iudigo which can be procured from urine is, when 
the large amount of normal pigment is remembered, an argu- 
ment against this supposed origin. Still this may be the result 
merely of the process employed. At any rate, the near relation of 
indigo to normal urine pigment, to hajmatin, and other 
animal pigments, is undoubted, and afibrds a good instance of 
the verj' close connexion between animal ajid vegetable c(»louring- 
matters, which has of late years attracted so much attention. 



I 

tb^^H 

5er;»^n 



' Edin. Med. Joamil. I8SS, vol. i'. p. HA. 
' Thi«r ehemie, p. 233 ; tad Nculuuer'i .V 
' Edin. Journal, August, 1SS8. 
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Ilassall lias clearly indicated this; and tlie fuUowing talilc, 
taken from his paper in the 'Philosophical Trans actiona,' shows 
the close analogy between tbeae substances. 
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That btematin is almost identtcal with, and can be changed 
into, nonnal urinary pigment and into bite-pigment, is now 
generally admitted, and the close relationship of indigo to all 
three is just as certain. The exact steps of the conversion of 
heematin into indigo cannot yet be stated, but there are several 
hypotheses worth v of mention. 

Thus, Hassall intimates (p. 305) that, in the urine examined 
hy Dr. Letheby and himself, leucine was thought to be present; 
and he observes that, as suggested by Letheby, 1 equivalent of 
hBematin, and 2 of water, will give the elements of 2 equivalents 
of indigo and 1 of leucine — 

BBintliii. Initign, Leucin.' 

C^H^NA + 2HO = 2C|«H«N,03 + Ci^jHi^N^O^ 

Another formula has been given by Herring, lleematin 
with water and oxygen will give indigo, benzoic acid, and am- 
mouia — 



Ci^H^NA + HO + O3 = 



Indigo.' Bcnwlc acid. Ammonit. 



The benzoic acid would, of course, appear in the urine as 
faippuric acid. 

These formula, at present, are not very material, as it would 
be rash to draw any conclusions from them ; but they show the 
direction, beyond a doubt, which future explanations will take. 

' Leucin, howcTcr, ii luuillf understood to coBUin tliirtecn equivilenti of 



> [f indigo, riEter Crum, be considered, ai in IUubII'i furn 
valenli of Iiydrogen (or if the (iirntuU lie douliled, twelve), i 
quired for tiie tmuforaiitiDn. 



■e water would he rt 



20O 



Oil the whole, it does not seem at all unlikely that indigo 
may be an occasional, but not an invariable, product of the meta- 
morphoBc of hiematiii, and that it arises from some slight perver- 
sion of metamorphosis, the nature of which is not yet known. 

WTietber normal or pathological, uroxanthin or indican is 
present in large quantity in a number of diseases. It can 
either be detected by the action of acids, or by giving the blue 
deposit, Hetler states that it is especially present in dis- 
eases of the nervous tissue. But it occurs also in numerous 
other cases; in phthisis (Hassall) ; in diabetes [Heller and 
Schunk) ; in gout sometimes (author) ; in dysentery (Virchow 
and author) ; iu the reaction stage of cholera, iu immeuse 
amount (Simon, Heller, Begbie, and author) ; in lead colic, 
and after the use of mineral acids (Virchow) ; in Bright's 
disease (Heller and several authors; amongst others, Legroux 
lately); in ague, and is then sometimes intermittent;' in 
scarlatina (occasionally), pleurisyj and other diseases (Carter) ; 
perforation of uitestincs (Carter) ; in a case of tumour below 
hepatic region (Hughes) ; strumous peritonitis (Wilks). In 
fact, it is present in a vast number of cases. On the other 
hand, it is less common in acute febrile diseases (Heller); 
and it is very noticeable, that frequently, if not always when 
it is present in lai^e quantities in any diaeasCj the normal 
yellow pigment is deficient. 

When allowed to stand, the urine containing uroxanthin be- 
comes very acid, and, after some days, indigo may fall. This 
fall can be liastencd by acidulating the urine, and I have then 
known a copious blue powder appear in a very few hours. 
Herring thinks that the blue powder occurring spontaneously 
is different from that caused by acid, but of this there is no 
evidence. 

Usually amorphous, the blue powder is sometimes crystalline* 
in fine needles. Sometimes these needles are present when the 
urine is first passed. 

The red pigment (indigo red) is much less common as a 
spontaneous or artificial sediment. Observations are yet want- 
inp on this point. It is sometimes crystalline. 

The urine containing indican may be otherwise perfectly 



' Dresiler, Ein Fill von intcrmittirender Albumii 
ArchtT, B«Dii vi, p. 264. The precipitate in lliii c. 
nn doiilit it waa indigo. 

' VircliDw (Archir, 1847, p. 423) ipoke of Ibeae cryitili as having >i] '• indigo- 
Mue '' colour, u long ago u 1817, The cryitalt arr rradily lolubte in ether and 
alcoliol, bat are nitli diScully cryitalJiied again. Roliin and Venleil Ihoiighl the 
i-ryiinli to be uric acid. Tbi> is ce'lsinly citdiicdui. Deale (Ucule'a .Vtcbivel, 
Viil i, p. 311) ha> also deicrihed and flgurnl theae cryiluli. 
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healthy,' aa far as urea, uric acid, the chlorides, and phosphates 
are coucemed (Sicherer), nor is there any trace of bile-pig- 
meDt ; yet it is certaiu that large quantities of indican and 
of uric acid are often found together — too often to oUuw it to 
be thought to be a mere coincidence. 

The exact import of excess of indican and indigo in the urine is 
not quite clear .^ It seems more common in cases of lensened than 
quickened raetamorphosiB; it is more common in the chronic 
atonic diseases than in the pyrexia. Perhaps it indicates deficient 
oxidatioUj as surmised by several writers ; this seems, indeed, 
probable, but, aa argued by Carter, there is yet no satisfactory 
proof of it. Virchow thinks that, when the formation of bile 
is hindered, the blue pigment is in large amount.^ That 
it is derived from and represents one of the modes of metamor- 
phosis of bsematin is clear, but the exact mode of production, 
and its exact signiiicauce, must be left unsettled. It contains 
more carbon and nitrogen, and much less oxygen, than normal 
pigment, and may, like the dark-brown pigment (Bird, Scherer), 
eliminate more carbon from the system, or, as already said, its 
presence may simply imply the want of oxygen. 

In addition to indigo, and Schlossberger's blue pigment, 
Prussian blue has been supposed to be found iu the urine, 
but, as this opinion was baaed merely upon the discovery 
of iron iu a blue substance, and as possibly iron may be 
contained in urine indigo, as in urohsematin (normal pig- 
ment), the subject is very doubtful. 

Green ptgmenl. — Occasionally, on exposure to the air, the 
urine becomes green ; and I have once seen a case of eczema, in 
which the urine was slightly green when passed, and becanie 
more deeply tinted afterwards. In this instance, the fluid in 
eczematous vesicles on the skin, at first pale, become green on 
exposure ; and this pigment was identical with the urinary pig- 
ment. Both were soluble in alcohol, and were bleached by 

' HubbU hat noliced in the indigo.) icldi 
Iractive, from which iadigo could be eitnctt 

' Indican oecun in many other parti of ilin body, tiz., in Ihe blood tpiriRgljr 
(Simon, Luuipie, Lecinu, ind UtelT Cirler) : vei? leldoiD in llie bile (Clievreul) i 
frequeutly in the skin (Hiliird. quoted hy Rtycr, Uucliner, ind Herring) : in the 
sealei of pilyriiiii and in the biir->u>; in the ikeleion of * new'bnrn child (Her- 
ring); in iba brain (Gunit); in the voluntary niuicira, cornea, and eicremenii 
(C<ieciut)i in a pleuritic fibriuoua exudation (Carter) ; in tlie cerebni-apinil fluids 
(Hoppe) : in the stool* or lome cholera ca«ei (authnr). 

1 It may lie menlioaed that Virchow (op. cit.. |>. 362) makei ihe remark that 
-nroianlhin haian eOecC on tbfl eoppcr lolulion uicd in tlie detrnninaiion of sugar : 
the tolLtlioD il partialJj decoioposed, and it miglit be supposed that tugjj- is present. 
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excess of nitric acid. Landcrer' records a case, in whicli a 
child, with enlarged spleen after intermittent, passed a grass- 
green urine ; nitric acid turned it yellow. The green urine has 
been seen in many diseases; in morbus Brightii, peritonitis, 
spinal disease, and cystitis.^ 

The nature of this pigment, whether derived from indican or 
indigo blue, or from bile-pigment, is not yet known. In my 
patieut there was no trace of jaundice. 

Euroerglhrin red and pinh pigmfntg. — Febrile urine often con- 
tains a pigment of almost fiery red, or carmine colour, which is 
quite distinct from indigo-red ; it is present when the urine is 

Sassed, but deepens on exposure ; and if urates fall, it tints them 
eeply, and can be dissolved in part by alcohol, ether, and hot 
water. Occasionally, in organic diseases, accompanied by fever, it 
has a pink tint, and the urine may be pink when passed (Prout, p. 
197).* The pink and the red pigment arc very generally mixed up. 
The red pigment is said to occur sometimes in the perspiration.* 

The red pigment was formerly termed rosacic acid (Prout), 
and subsequently purpurate of ammonia (Prout) ; lately, it liai 
been called uroerythrin (Simon).'' Golding Bird's purpurinc 
has been generally supposed to be this pigment; but, under 
this name, Bird confounded two pigments, viz., the tiroerythrin 
and indigo blue and red. Its exact nature is uncertain ; Marcet 
thinks that it is merely the normal pigment, mixed with a large 
amount of one of the acids discovered by him. Verdeil holds 
the same opinion. It is certainly very acid, and it is probable 
that this opinion is correct. 

The pink substance is probably the indigo red, or urrhodin 
of Heller, but no analysis has yet been made ; and some sort of 
argument can be raised against the identity, on the ground 
that uroxanthin (indican) and uroerythrin do not generally 
occur together in any quantity. 

While uroxanthin is in no great quantity in the urine of 
febrile diseases, the red pigment, without the pink, is in large 
amount; especially in rheumatism, febrile gout, and pneumonia 
(in some cases). It is less abundant in the specific fevers and 

I Pr»g Vierteljalirs.. 1851, Bond ii>, p. 35. 

' Heller. Arcliit Air pMh. Cliem., 1853, p. 127. HcUer lliinki Ihe grwa ii pro. 
ducked by a mixture of blue ind yellow pigment, bat in my cue it vu certainly nul so. 

> Praul {blh «.lit., p. 196} uva that the pink lint ii not si &1t commDu. Thi« i« 
true u lo the exquialte Una, liut I tliink moit penon)' FXperlence will thaw that alight 
futmi and Bduiixiurei of the pink tint with Die carmine and red aie very cominon. 

* LRnderer. quoted by Thiididiuni (p. 321). It is very deaitable that this abier- 
fatlnn should lie repeal^. 

' Thudlclium (p. 320) con lid en uroerythrin identical with Diid'i purpurino; but, 
as laid aiiute. ai fur u I can coiiiprelieod Bird'a deacriplion, he must lisve partly 
referred to uroxanthin and its derivatiTea nliea he deacribed purpurine.oruiutl ' 
included tlieui, at any rate. 
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in the pyrexia Bymptomatic of serous inflammatioTia (pleuriay, 
peritonitis, and menin^tis). It seems, therefore, in excess 
wlien the normal urine pigment is in excesSj aiid herein again io 
in opposition toiiroxanthin. 

In organic affections of the liver, it is often in immetise quan- 
tities, and the pink pigment is then often mixed witli it, 
Goldiiig Bird long ago proposed the presence or absence of 
nroerythrin as a diagnostic mark between peritoneal and hepatic 
ascites, and in many cases this is certainly a useful sign. 
Many other observers have pointed out the great excess of this 
substance in hepatic affections. It occurs also in splenic dis- 
eases. Its i-elatioii to bile pigment is an important subject for 
inquiry. 

Altogether, the red pigment appears to indicate a quickened 
metamorphosis of hiematin, and not as uroxanthiUj a slightly 
perverted metamorphosis. 

Brown and black pigment — melanourine (Braconnot). — Most 
of the dark urines are so from hiematin ; and the urine then 
contains albumen. Occasionally, however, a black pigment 
{melanin), apparently allied to and derived from hsematin, ia 
in the urine.' After some medicines the urine becomes dark 
coloured, particularly after tar^ and creosote.* Sometimes the 
dark pigment is, perhaps, to be referred to some modification of 
indigo-blue, or some further transformation of indican.* 

23. Phosphore»ceni urine, — Rayer* has collected five cases of 
luminous matter in the urine ; sometimes the urine was luminous 
when it flowed from the urethra ; in other cases it was so only 
when it fell on a hard body. In three of five cases this occurred 
during the winter ; in one after great fatigue. All the persona 
were healthy. Hayer had never seen a case himself, and con- 
aiders the cause to be unknown. It has been attributed to phos- 
phoretted nitrogen gas (Guy ton deMorveau),but this is uncert^n. 
Fallot* describes a ease that he himself witnessed j it was in a 
man sixty years old, of lymphatico- sanguineous temperament, 
whose health was good. All his life, but most in his youth, ho 
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had noticed his urine to have light points in it when it passed i 
out of the urethra ; and wlieii it feil on any hard body, it gave 
out bright beautiful flashes ; the diet did not influence this, and 
the composition of the urine was norm&L The phosphorescent 
sppeorance was not more marked iu the winter than summer. 



SECTION II. 



ON URINARY SEDIMENTS.' 



Sediments may be broadly divided into three classes, viz. ; 

1. Substaiices which have never been dissolved, but only sus- 
pended in the urine, and which comtnence to precipitate as soon 
as the urine is passed. All the most important sediments belong 
to this class, and consist chiefly of organic bodies derived from 
the structures composing the urinary organs, or of the products 
of diseased conditions of these organs, such as inflammation, 
cancer, or tubercle. 

It is impossible to exaggerate the value of the evidence which 
is obtained from discovering any of these sediments : often they 
afford the only signs of kidney disease, or of implication of the 
kidneys in some general disease. 

2. Substances which have been dissolved in the urine, but 
which deposit, in consequence of the change of temperature in 
the urine (in the renal passages, or after emission), or from the 
chemical changes oeenrring in it. 

Some of these sediments are of importance; others are of very 
little value. 

3. Substances which are altogether foreign to the urine, and 
are produced always after exposure to the atmosphere, such as 
fungi, torulie, and vibriones. 



I. Flnt Class of Sediments. 

I. Mucus and epithelium from the urinary passages. — In 
every specimen of tolerably concentrated urine, a light cloud of 
mucus forms when the urine cools. It consists chiefly of a few 
iU-deflned granular cells, with amorphous matter; there are 

■ For plates of the teilioienii, I b«e to refer to Cnliling Biril's lut eiLlloii ; la 
Ilmitl's and Thudichum'a worki, to Bcale'i plmej, and tr) ibe alluci of Funke and < 
Roliiu and Vfrdcil, and to Baihuia't vtork oii Unghl'g diiease. 
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Bometimcs epitbelial cells from the bladder, and occasionally, in 
women, epithelium from the vagina. 

In many diseases the quantity of epithelium from the bladder 
becomes increased ; this proves that there is more or less catarrhal 
inflammation of the mucous membrane, of which it is indeed 
often the only evidence. The epithelial cells are of various sizes 
and stages of formation, and frequently free nuclei are seen. 
The amorphous mucus is, under these circumstances, also in- 
creased, and sometimes forms thin transparent flakes or cylin- 
drical bodies, which resemble somewhat the cylinders from the 
prostate, or even those from the kidney. They are distinguished 
by their less regular and string-like form, by their flatness, and 
by the absence of all kidney structures in them. 

The epithelium from the male urethra is more flattened 
than that of the bladder. The epithelium from the pelvis 
of the kidney is of a different shape from that of the bladder ; 
the cells are often triangular or caudate, with well-defined 
nuclei; they adhere together in groups of three to ten. In 
this last case they have an imbricated arrangement, and perhaps 
are more closely connected than natural by adhesive mucus. 
The pelvic epithelium is never found in healthy urine, but 
is present very commonly in catarrhal and calculous cystitis, 
as the ureters and pelvis are frequently implicated. Some- 
times, on account of the elongated and tailed appearance, 
the pelvic epithelium resembles cancer-cells very closely ; 
and this forms, in fact, the great difficulty of diagnosis, when 
such cells appear in the uriue in suspected carcinoma of the 
kidney. The number of the cells, however, is often great in 
cancer, and is seldom so in catarrhal pyelitis. But, after death, 
very long caudate cells can be obtained from any part of the 
ureter, aud often from the bladder, which really resemble almost 
exactly many of the caudate cells of cancer. 

The renal epithelium is only found in disease ; it consists of 
round or slightly compressed cells, or masses (if the existence of 
a cell-wall be denied), with well-defined nuclei, which are not 
cleft, like the pus nucleus, by strong acetic acid, but become 
smaller, at first more defined, and then gradually paler. As seen 
in the urine, the cells are less polygonal aud rounder than 
they are in the renal cauals. 

The presence of renal epithelium proves that there is a more 
or less rapid desquamation from the tubes; its condition and 
admLtture with other products may prove still greater disease. 
Thus, it is sometimes very fatty, the whole space between the 
nucleus and cell-wall being filled with round fatty globules ; at 
other times the cells are filled with granules, aud are partly dis- 
integrated, and such granularor half-destroyed cells may adhere 
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together, by means of a traneparent Gubstance wbose chemical 
nature cannot be ascertained ; sometimes the cells, either fatty 
or granular, adhere to and are mixed up with a more or lesa 
transparent or opaque exudation substance, which has been 
effused into and has assumed the cylindrical shape of the tubes.' 
It is generally believed, that if a great number of the renal 
cells are very fatty, tlie rest of the renal epithehum still un- 
detached is in the same condition ; and that the kidneys are, 
therefore, in a state of fatty degeneration. This inferejice cannot 
be made, however, unless the great majority of the cells are 
found to be fatty on repeated examinations. 

2. Other cell-forms, besides the epitlielial, are produced by 
inflammatory diseases of the mucous membrane of the urinary 
passages. Catarthsl or specific inflammation of the urethra and 
bladder produces granular and pus-cells, i. e., cells with a large 
nucleus, which becomes cleft into two, three, or more, from the 
action of strong acetic acid. The membrane of the ureters and 
of the renal tubules, when inflamed, also furnishes pus-cells, 
which may be passed free or mixed up with albuminous exu- 
dation. 

The amount of pus is far greater in cj-stitis than in any form 
of pyelitis or nephritis.^ 

The place of oriffin of granular and pus-ceils can only be 
known from a consideration of the other morphological struc- 
tures, which show that the urethra, bladder, pelvis, or renal 
tubes are the parts affected. Whenever there is a largo 
amount of pus, however, it is from the bladder, if there be no 
prostatic or otlier abscess communicating with the urethra. 

Botryoidal bodies, composed of a cluster of dark granules, 
or perhaps escaped nuclei, are not unlrcquently seen when 
many granular cells are present. 

3. Cancer-cells. — Both in cancerous disease of the bladder 
and of the kidney, cells derived from the morbid growth may 
appear in the urine ; sometimes, besides cells, there are isolated 
or aggregated jxirtions of other srructure, such as small blood- 
vessels and fibres of connective tissue, vegetations, and mem- 
branous flakes, with adherent cells and blood-corpuseles. They 
arc frequently attended with liajmorrhagc. The cells are tw 



' A VCT7 full and excellent iceount nf organic uriniry acdimenU. with minT pMd 
itloitrilioiia (nthrr (oo il<4iiecl), it given b; Dr. Biiham, wlioie nork (On Dn3y\'J, 
oannected witb Uiieua a( tUe Kidnevi : London, 1858) mwf be referred to for fuUw 

■ In iDDtt of the cuet of ejititii the urine becomn rnpidlj BmTnnniiul. and hj 
lliG tction of the llkili on the |)ui ind altered niucui. ■ thick, while, ropr inui !■ 
famed, iihich, under the niieroimiie, iltawt few or only ilutarled pu9-cell> mA 
Gl'JtIili o{ immDniacn-inngnriian (thotphalr. 
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Tftrious kinda — round, irregular, caudate, and sometimeB evea 
like ciliated epithelium.' 

A difficulty of diagnosis is between cancer and calculus of the 
kidney, producing rapid exfoliation of the pelvic epithelinm 
(whose caudate and irregular forms are like the common cancer- 
cells), and some bleeding. The diagnosis must be drawn chiefly 
from other symptoms, especially from the pus which is usually 
present in calculus, from the existence of othej carcinomatous 
tumours, from feeling the enlarged kidney, or from the exist- 
ence of profound general cachexia, for which there is no other 
sufficient cause. 

The examination of the sediment may, however, aid the 
di^iosis ; for in calculus the cell-forms arc, for the most part, 
by no means so perfect, lai^e, and numerous as in cancer of the 
kidney. 

4. Tubercle masses. — Those are described as occurring in the 
urine in tubercle of the bladder, of the pelvis of the kidneys, 
or of the kidneys themselves ; they are, however, extremely 
rare. Vogel^ states that they consist of "irregular pus-cells, 
with an undetermined detritus, fragments of cells, unformed 
nuclei, and an imdetermined, finely granular mass, with some- 
times fragments of cholesterine crystals." 

5. CylindtTs. — Long cylindrical bodies appear in the urine, of 
various kinds, and of various places of origin. 

In the bladder are probably formed the long, flat, membrane- 
like, twisted, or folded bodies which have been particularly 
described by Rayer." They are perhaps altered mucus; but acetic 
acid acts difl'erently on them and on mucus, aa it often first 
renders them pale, and then dissolves them. 

In the prostate are formed coagula' which are two or three 
times as broad as renal cylinders ; they are soluble in acetic 
acid, and are denoted by the presence, on and in them, of yellow 
or yellow-green, strongly refracting bodies. They are also 
found in the urine^ occasionally, though rarely. 

In the ureter and in the pelvis of the kidney, coaguia are 
sometimes formed, which are cylindrical in the former case, and 
pyriform or globular in the latter ; their size at ouce denotes their 

' Lamlil, in Virchoit'i Archiv, BsnU xv, p. 179. 

< Op.clt., p. 2U. 

■ Btftr, M^m. de la Soc. de Blologie, Pirii. 1851, pi. iii, dffi. 3, 4. 

< Donnf, Coors de Microtcopie, AIlu. Puis, 1B45. plate liv. 6f. S7, p. £60. 
Donne figures indiBlioallT "lint tov) be either bliddcr or prcntxtic crlinden. He 
calls Ihem " tJUmenil blanci," and lays thef are found in tlie Arat dropi <it normal 
urine nt wcli eniisaion (p. 28 of tbe eiplaiialinni of (he plates). Thej' art lurely 

' Mnver, Udwr die lipdeuliing der Gcrinnscl in Jlarn fiir Nierenkrankungen, 
A:i^hiv fill pulliul. Anal., Llaud v, p. 2U1. 
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origin. The only case I have seen was one of ci 

of the kidney, with continued haemorrhage into the pelris. These 

cylinders always contain blood-corpuscles in great numbers. 

In the kidney lubes, cylinders [renal casts) are found in very 
Tarious digeases. They vary in breadth from jJu*'' to Ttt'aotb 
of an inch,' viz. from about the breadth of the straight renal 
tubes to half that size. Their length is verj' various, from 
jaoth to j'ftth of an inch. 

All these cylinders of different origins may appear in the urine. 

The distinction between the renal and much more uncommon 
prostate casts is easily draw^, and no one could confound the 
flat, thin, folded strings, rather than cylinders, which are formed 
(probably in the bladder), with either of these. 

The renal casts differ considerably in different cases. 

1. In size. It is supposed by Dr. Johnson that the large 
casts, which have a diameter nearly equal to that of the kidney, 
tubes, are derived from tubes whose epithelial lining has been 
already detached, while the smaller casta are formed in the frea 
channel of the tube to which the epithelium still adheres. 

2. In transparency. Some are very transparent, others 
almost opaque. This depends on the condition of the effused 
material, and no constant rule can be laid down for its occur- 
rence. Perhaps, the more acute the case, the more transparent 
is the cast; hut in very chronic cases there may be transparent 
casts. In cholera, the casts always seen in the early urine of 
the reaction stage are often perfectly transparent. A cast with 
moderate opacity, a pecidiar whitish appearance, and a well- 
defined outline, is termed by Dr. Johnson the waxy cast. 
According to Frericha, the cast becomes firmer, opaque, and yel- 
lowish in colour, when it remains for a long time in the tubule. 

3. In admixture with other structures. Mixed up with the 
material forming the cylinders are, in different cases, renal 
epithelium, blood-cells, granular cells, pus-cells, oily particles, 
uric-acid crystals, amorphous urates, oxalate- of- lime crystals, 
and much more rarely crystals of ammoniaco-roagnesian 
phosphate. The epithelia adhere round the cylinder, or 
sometimes are diffused through its substance. 

No two casts present exactly the same appearance ; and in the 
course of the same day, under vaiying degrees of blood pressure, 
and consequently of exudation, almost all varieties of cylinder 
may be produced (Bence Jones and Frerichs). 

Yet the amount of these varying substances in or on the 
cylinders ia of great moment, as, if there be constantly much 
blood or much fat, the existence of imusual haemorrhage or 
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advancing fatty degeneration may be presumed. It does not 
appear, however, possible to diajiuose the nature of the special 
disease of the kidney producing the cast, from the characters of 
the cast itself; frequently in tolerably acute croupous inflamma- 
tion, and in very clironic degeneration, absolutely similar casts 
may be seen." 

4. In the action of hydrochloric and acetic acid, — The 
more intense the inflammation, the more insoluble are the 
cylinders when acted on by hydrochloric acid.^ The longer the 
cylinders remain in the kidneys, the less readily are they acted 
on by acetic acid,^ 

The csact chemical nature of the substance forming the renal 
casts is uncertain ; they are, no doubt, albuminoid, and are 
usually called "fibrinous," but this is a pure assumption; the 
distinction between coagulated fibrin and coagulated albumen 
is not possible. 

Benal cylinders are found in a great number of diseaaes in 
winch there is no permanent disease of the kidneys ; and, as in 
the case of albumen, it would be erroneous to attach too much 
importance to their temporary occurrence. Mayer, who has ex- 
amined carefully into this point, gives the following table, in 
which is marked how often cylinders are found in cases in which 
neither the previous history nor the diagnosis as made by the 
attendant physician, had led to the suspicion of any kidney^ 



e used by George Johnaoi 



> TliB folio 
Epitlielii 



Granalar cuta. 
Oily cosls. 
Bloody cuts. 
Purulent cbbM. 
ProfensDi Vogel makes three virieti 

1. Epithelial cylipdera. 

2. Griiiulu' „ 

3. Hyaline 

The lut are beat made viiible with iodine, «nd indicate, accordiDg to Vogel, ■ 
rapid and inteoie inflaininatiaii. On Ihii point, howerer, I tliiak rcKrve it Deen- 
lary. See Neubiuer'i Anleitung, 3d edit., p. 2BCi. 

' Mayer, op. cil., p. 212. 

■ Frericbi, Die Bright. Nicrcn Kraukb., 18al, p. 57. 



iTrmoDccno'c. 




I have not found cylinders nearly so common as Slayer states ; 
but it is clear that, in many acute diseases, the kidne\-s are 
more or less coiiRCflted, and there is a temporan,- catarrhal or 
croupous condition of the lining membrane of the tnbnles, 
which may prod nee desquamation of the epithelium and 
cylinders, with dissolved albumen in the urine, or, eren in 
some rare cases, without albumen. 

6. Kidnty ttructure». — In a case of sub-acute Bright's disease, 
Dinstl' described a sediment in the urine, containing, among 
other things, actual renal tubes and Malpighian bodies to which 
the epithelium was etill adherent. After death, cystic-like 
cavities were found in the cortical substance near the surface, as 
large as a hazel-nut, or even walnut, and it is presumed that it 
was from these parts the detached kidney stnictiires had pro- 
ceeded. 

7. Blond. — Blood -corpuscles in the urine always indicate 
rupture of vessels somewhere in the urinary passages. The site 
of this rupture may be known in some cases by the cells being 
intermingled with renal epithelium, or being entangled in renal 
cylinders. In other cases, if the blood-edls be quite free, their 
origin can be known only from other symptoms. Usually, if 
hemorrhage be copious, it is from the bladder ; carcinoma of 
the kidney, and more rarely calculus in the pelvis of the kidney, 
will, however, give rise to as great hiemorrhnge. 

The blood-corpuBclca are sometimes almost perfect in form id 
the urine ; at other times they are acted on by the saline urinej 

■ Sclimiill'i Jalirb.. 18^8, Nu. 12, p. iiV. 
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and have lost their contents and are coUapsed, or are distended. 
They Bonietimes lessen in size oonaiderably ; and I have no 
doubt that C. W. Balfour' is right in stating, that the " Bmall 
organic globules" of Bird are modified blood-corpuscles. 
The chief causes of htemorrhage are — 

1. Intense infiammation {gonorrheal and non-gonorrheal) of 
the urethra and prostate. 

2. Congestion of the bladder in adynamic fevers. 

3. Acute cystitis (traumatic or otherwise). 

4. Stone in the bladder. 

5. Carcinomatous and villoid disease of the bladder. 

6. Stone in the pelvis of the kidney. 

7. Non-calculous pyelitis (rare). 

8. Carcinoniatons disease of the kidney. 

9. Tuberculous disease of the kidney (very rare). 

10. Congestion and inflammation of the kidneys in various 
acute disorderSj as acute Bright's disease, variola, typhus, 
malignant measles, &c. 

H. Congestion of the kidneys pi-oduced by mcdicijie, as 
cantharides, turpentine, &c. 

12. Purpura and scorbutus. 

13. Unknown conditions of the kidney or of the blood, 88 iu 
the hematuria of the Mauritius,* 

When blood-corpuscles are in the urine, albumen is of course 
also present. With a little practice, it is not difficult to decide 
whether or not the amount of albumen can or cannot be 
accounted for by the amount of blood. If it cannot, (. e., 
if the albumen be in great excess as compared to the blood- 
corpuscles, there is great probability of kidney disease being 
present. 

8. f\brine. — Fibrine (i. e., an albuminoid substance which 
spontaneously coagulates) is present in many cases in bloody 
urine. It is sometimes present, however, when there are few or 
no corpuscles. The co(^;^lation occurs immediately the urine 
is passed, or not for several hours afterwards. 

^fost commonly the urine contains also fat and albumen 
(chylo-serous urine); the occurrence of fibrine j>«-«e is extremely 
rare. 

9. Corpora amylacea. — Boundish bodies with concentric 
layers, which give the peculiar violet colour with iodine and 
sulphuric acid, have been noticed by two or three observers. 
Whether they indicate the lardaceous or so-called "amyloid" 

' Lancet. Dm., 1BS5. 

^ Rajer. iii, pp. 373—428. Willii on Uriiary DiiewM, 1B3B, p. lC8,et »eq. 
Willis record! a remarktble ciie of idiopathic bBmaturia, which nas recurrent fur 
tauxj Jean, ud wu pcobablj attiibaUljle to dietetic inegnUrilici. 
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10. Ftat. — Mod eotmnoBljr when fat k jvewnt, H ta &«e and 
■amended in the orine. llw^ more T»rtiy, as mentioned in tbo 
l n C Tio— Metiflii, the bt u in oombinstion, and is indetectible 
giemt on dMiaical analysis. 

Wkcn paaaed in larige qoandties, tlie &t is erident to the un- 
aided tjv, and gives the vine « tnrtnd enidsioo-bke appear- - 
aaee. In amall qoantities, it forms put of a sediment, and i 
detected onl; by the microaoope. 

When the ^ is in lar^ quantities, it inay be dmred I 
btty food. (BayeH and Beniaid> in dt^). * 

Hettenbeimei* has aeen it after the ose at ood-lirer oil in « 
case, and of emolsio cannabina in aoother; the caoae of t 
passage of the &t in such cases is quite onknown. It ouy I 
udened, however, from the obao^ations of Lam, that 
oocntrence is more common than b nsoaUy supposed. 

In other cases, bowerer, the paasage of the fat is oot so obnooaljR 
CDnoected with food, and in addition to fat there ia albumeo^ 
and in some cases fibrine also, in the urine. From the very finttfl 
diTunoD of the fatty particles, and probably &om the preaencttl 
of molecniar coagulated albomen, the urine has a milky iq>pear>a 
ance, and baa received the names of the chylo-serous, chylous, oem 
milky urine. When there is fihrinc, a white coagulum of vary* I 
in(( size forms, and is sometimes extremely firm. Occasionalljr 1 
a few blood particles are present, and pre a red tinge to tlw| 
coagulum. 

The causes of the milky or so-called chylous urine are stl 
present unknown ; it is not necessarily connected with food ; it I 
IS KOmctimce evidently augmented by exercise.* Gallic acid majr 1 
cheek it temporarily, as if the vessels of the kidney were J 
relaxed ; it may continue for many years without much, if any, j 
detriment to tlie health. 1 

In a third class of cases the fat b in small quantity, and onl^ I 
dctcctiblc microscopically ; it may thcu be derived fi*om the I 
f'wd, or Ijc an evidence of fatty degeneration of the kidney. In 1 
this lost case, it is both &ec and in the interior of renal I 
epithelium. 

Qmelin noted the occurrence of cholcsterin in the nrine ; and j 
lately Ueale' has extracted cholcsterin in some amount from the | 



' Op-dl.. p. 171. 

' Litgcna, tome i), p. 86. 

* ADuchddung Ton Pett dureh dcD Urin voa Dr. C. Meltenticim 
Venlai fiir wluen. Ilcilkunde. Bind i. p. 374). 

* Bsnee Jonu, Mcdico-Cliirorg, Tnuaact., 1650 — 1853. 
■ ArchlTM ot MeUidflt, ISil, nl I, p. B. 
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sedimentB forming m the urine passed by persons witli fatty 
degeneration of the kidneys. 

11. Uro-stealitk. — Some calculi, composed of a peculiar fatty 
substance, were examined some years ago by Heller;' and lately 
Dr. William Moore, of Dublin, has met with another case of this 
curious aflection.^ To Moore's paper in the ' Dublin Journal ' 
I beg to refer for full details. 

12. Spermatozoa occur in variable numbers, according to 
circumstances. They arc at once recognised by their form. 

13. Sarcina have been found by Mackay, so long ago as 1&48 
(quoted by Begbie), by Heller,' Welcker, Beale, Begbie,* John- 
son, and others, Hepwood ('Microscopical Journal,' No. 16) 
found sarcina in the pelvis of the kidney. Rossmann* 
thinks that the sarcina of tlie urine is a diSerent variety 
from the sarcina of the stomach, and names it S. Welckei-i. 
Weleker,' in his last paper, describta the sarcina minutely, 
and it would appear that the cells of the urinary sarcina are 
decidedly very much smaller than in the case of the stomach 
or lung sarcina ; the largest masses ore not composed of more 
than sixty-four cells. In Begbie's case, the sarciua3 were pre- 
sent for two months, 

1-i. Hydatids (Echinococci) forming in the kidney, or in sur- 
rounding parts and opening into the kidney, are described by 
several authors. Generally some booklets of the Echinococcus 
may be seen, but occasionally only portions of the cyst are noted.^ 

15. Hair is sometimes found in the urine or in calculi. It 
has three origins:* 

1st. It is formed in the urinary passages. This is rare ; is 
seen in both sexes ; its causes are unknown. 

2d. It is formed in cysts which have opened into the bladder. 
These cases occur only in women. 

3d. It has entered from without, being cither introduced 
intentionally or through vagino -vesical fistulse. The inten- 
tional introduction is the most common cause. 



I Hellcf'f ArchW (at pith. CbeiD.. ISt4 snd 184&, 
3 Dublin Med. Janmtl. \Sbi, vol. xvii, p. 47i. 
" Archiv fiir pilh. Cliem., 1852-4. 
' Ertin. Med. Joiim.. April, 1857. 
• Virchow't Archiv, Band liv, p. 393. 

■ llenle'i Zeiiach., 1859, Band v, p. 199. 

' Gnilrac, OI»erv. d'hjidatidi rendui par les Toiei uriaalres. Juumil ilc- IMA. 
de Bordeaux, 18^2, Oct. 
Simon, Lancel, 1853, toI. ii, Nn. 13. 
SieTeking, „ » n No. II. 
Kiichenmeiiler. Deiiticbe Klinik, 1S52, No. 25. 
See Mrd. Tiiiiri and Gautli!, Februsrj-, IH55, 

■ RavPF, Recberches lur la Tricblaaii do Toiea urinairei, CazctU Mrtl.. 1851, 
No. 31, II. 4S4, 



Z14 IVTBODUCTION, 

16. Enlozoa. — Lawrence and Farre' have described two 
kinds of worms passed from the bladder, and Farre has termed 
one Diploaoma crenala ; the other is unnamed. For a full 
description, I beg to refer to Dr. Farre's paper. 



II. Second dags of Sediments, forming in the Urine 
after secretion. 

1. Sedwienta containing uric acid and banes. — The most 
fX>mmon sediments in the urine are those which are known as 
the " yellow, lateritious, brickdust, fever " sediments, and which 
are composed of uric acid in various combinations with soda, 
potash, lime, and, rather less commonly, ammonia ; they are usu- 
ally coloured with normal or abnormal urine-pigment. Phos- 
phate and oxalate of lime are also often present. 

The e\act composition of the sediments of uric acid and 
bases has been a subject of much dispute. It was at oue time 
thought that ammonia was the only base — an opinion wliicb was 
probably founded, not on direct analysis, but on the fact of urate 
of ammonia existing in large amount in calculi. The presence, 
or not, of free uric acid has been also a subject of much contro- 
versy.i" 

The analyses of Ileintz^ implied that soda, and not ammonia, is 
a usual base. In four analyses the per-ceutage proportions 
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The following analyses were published by Scherer in 1849,* 
and show that the composition varies more, than would he inferred 
from Heintz's table. 



' BesU'i Archiv of Mcil.. vol. i, p. 290. 

' Helnti hat itroiigli denied llie oi:currencr of free uric 
■edimeiit, «nil aiserli (tiat it 1> ii'iiplf acid urate o( ccniiii Ub 

' Heller'a Archiv, 184^ p. 24G. 

• CiniUU'a Jahreibecichle far 1818. Schercr's Report 
miilrj, p. iT, 
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In four cases of lateiitious eedimeDt, the per-cent^e compo- 
aitioQ was as follows : 
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A glance at this table will show that the aric acid is iD great 
excess of the bases. Thus, to take the analysis of No. 3 in 
Scherer's table — 



Amraonia 
Soda 
Potash 
Lime 



"09 would take of iiric acid 43-28 

0-17 „ 0-91 

280 „ 9--18 

0-26 „ 1-65 



Total 55-32 



Uric acid to the amount of 25-99 grains in every 100 of the 
sediment must have been therefore uncombined. A stiil greater 
quantity would be uncombined in analyses 1 and 4. 

Another fact evident from the tables is the constancy of the 
per-CCTitage amount of uric acid ; and in spite of the great vari- 
ation of the bases, this would lead us to believe that the uric 
acid is in some constant form of combination. 

The following analyses of four epecimens were made by 
Hassall i^ 
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' Dritiih and Fonign Medico-Chir. Review. 1853, July. | 
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Whatever be the compoBition of the deposit, it dissolves with 
great readiness when the urine is heated to 130°; nor has any 
instance ever been known when this did not occur, except in 
the case of the dense globular urate of ammonia, which requires 
more water and longer boiling. Acids decompose it, and 
liberate uric acid. 

Under the microscope three forms are seen, viz., irregularly 
formed or amorphous particles, round globules,' of various size, 
and fine acicular and prismatic crystals.^ The crystals arc some- 
times single or grouped ; occasionally the acicular crystals project 
from the surface of a dark globule of urate of soda, or ammonia, 
or an accidental impurity- The round globules have sometimes 
hooked or curved projections, which may themselves be studded 
with minute crystals. Sometimes two globules adhere together, 
or fuse into each other so as to form true dumb-bells. 

The special composition of these forms ia not known. It ia 
generally assumed that the amorphous powder is urate of lime, 
potash, or soda ; that the globules and crystals arc urate of 
ammonia and of soda; and that the globules with projections 
are \iratc of soda. No separation lias yet beeTi made of tht«e 
several forms of deposit ; but this opinion is founded on the 
fact that these several compoimds, when pure, crystallize out 
of their solutions in these forms. According to lieintz, when 
the imite of lime exists alone, it forms globules ; and so do the 
urates of ammonia and soda, when they precipitate out of a 
solution of chloride of sodium. When the three urates are to- 
gether, however, the precipitate is amorphous. The extractive 
matters of the urine also have an intluence on the form, and 
prevent the formation of crj'stals. 

Sometimes the round globular form is given by the deposit 
of the urate upon some foreign substance ;' evei, according to 
Inman, on the spores of fungi.* An acid added to the deposit 
decomposes it, and uric acid crystallizes out. 

The causes of the deposit of uratf s are very various, and ia 
many cases two or more arc acting simultaneously. 

It is quite certain that the deposit of urates is not necessarily 
connected with any absolute excess of uric acid, and to spetdc 

' Baedeker hM procureil artificial lediiiiealt of ur>(< uf Bodu. wlitcli exactly 
rc'i^tiible in optical cliarscten oil-glabule>. lleiile's Zeiliclu, I8&9, Bund vii, 
p. 127. 

* for drawing* oF the priimiitic milaU of urate of soda, see Lehmanii't Handliach 
der Pliyi. Chem., 2it edit.. IHS9, p. HO. Lehtnsna slates lliat lliey appear in tlia 
urine passing from lUa said to tlie aiiiBlirie fermenUlion. During the fernientalioii, 
■ome of the " exlracli re-like " malteri uliich hinder the cryttjthiatian of t)ie unte 
Bri> dotioyed. 

' Qii'^tenne. in Henle's tiandb. der ral. pathol.. Band ij, p. 313. 

* M.il. Tiiuta and Gaielte, Dec, 1851, 
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therefore of an " uric acid diathesis " simply because there is a 
tendency to tlie deposit of urates is a great error. Yet there is 
no doubt, that sometimes the deposit ia owing to au absolute or 
relative excess of uric acid. 

The urates will be found to deposit at two different periods 
after euiissioD. 

1. Almost immediately, i. e., as soon as the temperature of 
the urine baa fallen to the temperature of the atmosphere. In 
this case the deposit is owing to a diminution in the quantity of 
water from any cause, usually from a febrile condition, and to 
the fall of temperature. Very frequently, but not necessarily, 
the uric acid is in excess also ; and the urine contains much 
pigment, and is highly acid, or very rapidly becomes so. 

2. In other cases, the urates deposit after some hours ; long 
after the temperatures of the urine and air have been equalized. 
In this case the cause is not simple cooling and deficiency of 
water, but increase of acidity from clianges in the normal 
pigment and estractives (Scherer), or in uroxauthin. It has not 
been determined what acid is formed, but it is probably the 
lactic, and sometimes the acetic or butyric. The deposit may 
sometimes be, as it were, anticipated in urine of this kind, by 
adding a drop of acid, when an immediate precipitate is formed 
of amorphous uric acid and urates of lime and soda. (This is 
the " urine critique " of Martin Solon.) 

In addition to the increased acidity, it is extremely probable 
that the change in the pigment produced by oxidation has an 
influence in precipitating the urates. It is not impossible that 
uric acid and the pigment will be found to be in some kind of 
combination, which the alteration in the pigment breaks up. 

Most deposits of urates are owing to the influence of one or 
more of these causes, viz. — 

1. Absolute increase of the uric acid. 

2. Diminution of water, with, of course, i-elative excess of uric 
acid. 

3. Increase of acidity before and after emission, and altered 
pigment. 

These causes are not sufficient, however, for all cases ; deposit 
of urates will occur in pale urine without deficiency of water, 
increase of acidity, or excess of uric acid. Sometimes such 
urine is almost neutral; and phosphate of lime,and less commonly 
a small quantity of ammoniaco-magnesian pliosphate, are found 
with the amorphous urates. Perhaps, as a cause of precipitation 
in such cases, there may he deficiency of the phosphate of 
soda, which exerts so great a solvent power on the urates, but 
at present I know of no analyses which prove this. 

2. Sediments composed of uric add. — Deposits of crystallized 
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uric acid may occur mixed up with the amorphona antes } I 
Bouietimes, however, the crystals are present alone. 

They are of various shapes, and sometimes indefinable ; but 
the most charactenBtie can be referred to some variety of the 
rhomb — rhombic prisma or rhombic plates.' 

A variety is formed by thin hexagonal plates, closely resem- 
bling those of cystine. Out of the body, uric acid can he made 
to crystallize in dumb-bells,^ but I am not aware that this baa 
been proved to occur in urine. 

The mere occurrence of this sediment does not prove that an 
eseesa of unc acid is formed in the body, and is present in the 
urine ; and the expression of" uric acid diathesis," if it is founded 
simply on the occurrence of such a sediment, is as gre^t a 
mistake as in the case of the amorphous urates. The only 
cause of the dejKJsit of uric acid is the presence of acid to such 
an extent as not only to convert all the ueutral phosphate of 
soda into acid phosphate, but to take its base from tlie uric 
acid. The uric acid may or may not be in actual excess. 
It does not follow that the acidity should he owing to a single 
acid ; it ia owing eitlierto an augmentation of all the usual acids 
of the urine — the sulphuric, phosphoric, and perhaps the 
hippuric, the lactic," and the carbonic, so that the bases are 
insufficient to neutralize them, or to the formation of acids after 
emission of the urine, viz., probably, the lactic, acetic, butyric. 

It is, of course, possible that the deposit of uric acid may he 
owing, not to excess of other acids, but to absolute deficiency of 
alkali ; hut no facts have yet been discovered on this point. 

The two causes of increased acidity of the urine (^■iz., excess 
of normal acids, and formation of acid after emission) are some- 
times in simultaneous action. The urine depositing lithic acid, 
without urates, is not usually the high-coloured red-pigment- 
loadcd urine, hut is yellow and transparent ; the acid is deposited 
slowly, and without admixture with urates. As already said, 
uroxanthin (indican) is often in large quantity, and, as Virchow 
suggests, it may more rapidly form acid than common pigment. 

3. Sedimenls of hippuric acid. — Owing to the much greater 
solubility of the salts of hippuric acid^ and of the acid itself, 
sediments are uncommon. When hippuric acid does precipitate, 
it appears generally to be in a free state, and to be thrown 
■nil LeIiiNinn (lUndbui'li Act phyi. Chem,, 2d pdit., 1859), 
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down by a great excess of stronger acids, or on account of its own 
excessive quantity. But even after much benzoic acid is tuken, 
when the amount of hippuric acid is large, it will seldom pre- 
cipitate spontaneously. 

"When it does so, it is either in the shape of long four-sided 
acuminated prisms, or of acicular needles. These last often 
are mixed op with, and even are fixed on, uric-acid crystals,' 
They are often confounded with uric acid, and even with crj-stuls 
of phosphates ; from these last, however, they are at once dis- 
tinguished by their insolubility in acids. From tlie uric acid 
they can be separated by boiling with strong alcohol, 

4. SedimenU containing phosphoric acid. — These sediments 
are formed of the amraoniaco-magtiesian phosphate, the phos- 
phate of lime, and the phosphate of magnesia. 

The ammoniaco-magnesian phosphate appears in the form of 
beautiful transparent prisms, or of folioceous, peiiuiform, or 
stellar prisms or crjstals. The latter were usually cooaidered 
to be a bibasic phosphate, but an analysis of Griffith's shows 
that the prismatic and tlie feathery phosphate have the same 
composition,* and that the difference is owing to the amount 
of ammonia in the urine being small, and the crystallization 
slow, in the first case, while in the second, the amount of 
ammonia in the urine is great, and the crj- stall ization is quick. 
The penniform and stellar prismatic crj-stals have been stated 
by Hassall to be phosphate of lime,* 

The phosphate of lime and the phosphate of magnesia (which 
is more uncommon) form a white amorphous powder, or round 
small globules, or sometimes prismatic crystals with oblique or 
dihedral summits.* 

Acids dissolve all these sediments. Meat has no effect. 

Sediments of phosphates and urates may occur together under 
two circumstances ; tirsl;, when urates having been deposited, the 
urea decomposes to a slight extent — enough to form the 



' Vogel. in Neiihsaer'* Anleiliing, 3d eilit., p. 269. 

' Griffith (Lancit. 18^2) found ilie fuihery phoiptute to be eoiapoied, in 100 

PliDSpliDric acid 2g'09 

MtgiiesiK 16-3D 

AmmonU 6'93 

WWer *7'68 

loono 

' Huull. Brit. «ad For. Med.-Chir, Rev., JuIt, I8&3, p. H3. 

' Hiiiill, Lanrel. Ilti3. Huilll liu recenilir lUled (Procee'lingi of the Royal 
Sociviy, imGO) thil cryiullized pliospliate of lime ii comtnon — much more than ihe 
■tnarphoiii phoiphate, Khich indeed lie look) ujion M unusual. Fl^rei nf crystnl. 
Ilied phuiphile of lime, and of magneiii, ire giren by lluull vt (lie Ltncel, J»n,, 
185B. I have found the imorphoui photphite ytrj commoD. 
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aininoniaco-phos|)liitte, and yet not to dissolve tlie urate ; and \ 
Hecoiidly, when crystallized uric acid has formed, and been acted ' 
npon by the ammonia formed i'rom the urea. T!ie crvstiJs of uric 
acid disappear, and are replaced by round globules of urate of 
ammonia, which is mixed with the phosphatic precipitation. 

The cause of the precipitation of the aniinoDiaco-magiiesian 
phosphate is not the excess of phosphoric acid or of the bases, 
but is almost always produced by the decomposition of the urea.* 
The carbonate of ammonia thus produced lessens the acidity of the 
urine, and the ammonia partly combines with the phosphate of 
magnesia. As soon as the acidity declines to a certain point, the 
aramouiaco-magncsian phosphate, with usually more or less of 
the phosphate of lime, precipitates. It is not necessary that the 
nriue should be completely alkaline or neutral, to permit this, 
The deposit commences on the surface of the fluid, where the 
urea is most ei[jH>sed to the air. In some cases, possibly, there 
may be an excess of muriate of ammonia in the urine, and 
ammoniaco-magnesiau phosphate may precipitate without de- 
composition of the urea, but this is certainly much uiorc un- 
common. 

If the urine becomes alkaline from fixed alkali, and not from 
ammonia, the phosphate of lime and the phosphate of magnesia 
arc thrown down. This occurs sometimes after vegetable food, 
or after the carlrooates of the fixed alkalies, or the salts forming 
tiiem, have been taken, though usually the excess of carbonic acid 
keeps these salts dissolved. Usually there is also rapid decomposi- 
tion of the urea in these cases, and the ammonia unites with the 
phosphate of magnesia. The presence of an unusual amount of 
mucus or of pus promotes the appearance of the ammoniaeo- 
niaguesian phosphate by aiding the decomposition of the urea. 
So also in urine the acidity of which is lessened, as in many 
chronic diseases, or after convalescence from acute diseases, the 
urea decomposes more rapidly than in health, and ammoniaco- 
magnesiau and other phosphates precipitate. Or even if the 
urea does not decompose, amorphous phosphates will fall in 
urine of such feeble acidity. 

In some old cases of chronic cystitis, when the urine becomes 
alkaline within the bladder, phosphates precipitate in con- 
siderable amount, and arc often retained in the bladder for some 
time, and then are passed in large quantities, mixed up with 
tenacious pus and mucus.^ This does uot prove that there has 
' Lccinuflm ihoroiighly imileritoDd ihii pnini; more Itielv, Owen R>^ctex|illciilr 
poinleil oul tlie very liniple ciUMi or tUc >|i|iearaare of Ihe pliospbalu ; tnd Bciice 
Ji>"M liat aim rrry dniiy explained Itiis Biilijecl. 

' |[ WIS eonjttiiired by (lie etder Marcet that the mucoiu membrane of tlie 
blnrlder iiiiglit fiirniab Die large quaiilitiei of phoiphitca Mmetimei paucil. 
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"been any excess in tbe formation of phosphoric acid, but merely 
show8 there has been retarded elimination which is at laat com- 
pensated for by increased discharge. 

To s[ieak of a "phospbatic diathesis," simply from the oc- 
currence of sediments of phosphates iu the urine, is a great error. 
If there be audi a disease as a phoaphatic diathesis, it must 
be proved by chemical analysis, and not by the traces of chemical 
changes which occur after the urine is passed. 

In certain cases, especially in feel»ly acid urine, the urine 
when boiled' beeomes cloudy, from a precipitate of phosphate of 
lime or magnesia, or, according to Sommer and Scharling, a 
mixture of phosphate and carbonate of lime, with a protein com- 
pound. It has been supposed to depend on carbonic acid 
being driven off (Brett), or from decomposition of the urea, pro- 
ducing, by the boiling, a sudden lessening of the acidity of the 
urine. 

But Scherer lias long ago pointed out that the deposition 
occurs when the so-named neutral phosphates of lime and mag- 
nesia 2(2Ca01IOPOj) and 2(2MgOHOP05) are present ; by boil- 
ing they form — 

SCaOPOj and SMgPOj + CaOSIIOPOj and Mg02HOP04, 

and the basic salts precipitate. This is, no doubt, the tnic ex- 
planation. 

5. Sediments composed of oxalate of lime. — Oxalate of lime 
is found in the urine in a vast number of diseases. Taking the 
cases indifferently in an hospital, crystals will be found in nearly 
one case out of every three. 

Oxalate of lime appears in the urine in three forms ; octahedra ; 
hour-glass or dumb-bell bodies; and small, flattened, disk-like 
bodies, something like small blood-globules, and which may be the 
earliest stage of the dumb-bells.''' 

The octahedra] is the most common form ;^ the causes pro- 

' Tliii puint liKi lienn lutelx iiiiestigBtril by Krtlibe, whose p>|ier a only Lnovru 
to me from ■ reference in Virchow'i Archir, (Bind xi, 1857, p. 47H). It doei not 
■pprar to throw tnj new light on Ihia pcint. Tbii obieirer ilates Ihit migneu* 
miir be preunt in the depoiit, though the lime is ilnyi in Inrger quintit]'; 
that the depoait ii not eannected with ■ny eieeii of phuiphoric tcid. nor neceuarilj 
with inj iiigmenlBlian of lime and niigneiil ; the amouat of free iciditf ii, how- 
ever, aJwaifs leiBCned. Krahbe did not And, is has been lUted, the icidily iucreued 
by boiling, but he conGmis the siaiemeat thit the sediment in part or nthoU; re- 
diauWei when the solution coola. 

' Dr. Bence Jones has particularly pointed out this la;! fonu, Animai Chemiilrr, 
p. 67. A very full account of the crjitala of oxalate of lime will he found in Thu- 
dicbum on the Urine, p. 348. 

' Dumb-bell cryalals are formed of various aubttancet, such as uric acid, carlionale 
of lime, urate of ammonia, but most commonly they are oiatale of Lme. In the 
later ediiions of this uork, GoliMng Bird was ilivposed Iq consider (hem as compoiteil 
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during tlic dumb-bells are not known. Octahedra of oxalate of | 
lime are very common even in health, and in an immense 
number of diacasca. Walshe found thein in 28*57 per cent, of all 
cnses in men, and in 33 per cent, in women.' Racle discovered 
them in 36 per cent, of all cases. They are especially common ia 
convaleacence after severe diseases {Walshe and Beneke). 

Few 8nbject« have exdted so much interest as the causes of 
the appearance of these crystals in the urine.^ While Ooldiug 
Bird, and, following him, Beneke, Begbie,^ and many others, 
have described a train of nervous and dyspeptic symptoms ' 
which accompany the api)carance of these crystals, and which 
are supposed to be intimately connected with the increased 
production of oxalic acid in the syBteni, or with a lessened 
destruction of it ; other authorities of great weight, among 
whom may be reckoned Lehmann and Scherer, have denied 
that any connection whatever can be traced between the 
symptoms deacribed and the appearance of oxalate of lime in 
the urine. 

When the question was first discussed, however, it was not 
denied by any one that oxalate of lime ajjpenring in the urine 
indicated that oxalic acid bad existed in, and had been excreted 
from, the blood. But soon even this was called in question, and 
it was suggested that oxalic acid might be also a product of changes 
in the urine, after it had passed into the renal passages. It was 
supposed to be formed from uric acid or from urea (llenle,* 
Zimmermann, Beneke,' Rees^), either in the blood, or in the 
urine in the bladder, or even after emission. Owen Hces, 
indeed, has pushed this view to its extreme limit, and, if I 
do not misinterpret him, denies altogether that oxalic acid is 
ever formed in, and excreted from, the blood. 

It will be seen at once what a chaos of opinions is implied in 
the above statement. If oxalic acid is formed after emission, 

of oitlufste of lime ; but tliii view i«, I lliink. uptM 1jy Ihe oluerviliont of Griffiths 

(McdicilTlmeiaiid Gauttp, ItiTai, ]). los;}. who has prod u ceil Ihe dunib-bclli from 

oxalue of lliiK, ind bi lh« very tompkle chemickl and micriMcopicil eiiminalion 

mi'Ie liv Btcon (Edin. Med. lad Su:^. Journal. 0<:t., 1851 : btiiI 

of Med.' Science. April, IHSl). Dacu>i italea thM phoiphate of li . 

neiia. and onalurBle of aiamonii (?), aL form imperfect damb-bell foraii, from iha 

■f gregalion of acicular crrsttli. 

> Uoiilhlf Journal (Udin.), January. 11419. 

' They nill aeciiioaallv diiappear in neutral or alkaline urine. I belieTe lh» fact 
vat pointed out by Balman in 1850. It wai noticed by Heller in 1851 (Scherer'a 
Report in CanttaU for 1852). 1 liave often obscned thii. 

• Uanlhly Journal (Biiin.), Augutt. Wti. 

' Handbueb der rat. Med. 1653, Bind ii, p. 318. 

■ Zur phyt. und pith, des phMphois. und oiaUaure Kalhei, ISSO ; Zar Bntnick- 
luiigtgnchichte der Oxalune, 1852. Tha wriiingi of Beneke c< 
rate diicuuioB on iliia iubj«cl. 

On Calculoui Diaeaiei and iti Coniequcncct (Cioonian Leclurei, 1856). 
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the appearance of oxalate-of-liine ci-ystals is of little importance, 
in judging of the general condition of the system ; if it comes 
partly from the blood, and is besides partly formed in the 
bladder or out of the hody, how can we tell in any specimen 
how much is to be referred to the one or tlie other origin ? If 
it has its origin solely in the blood, the ease is comparatively 
simple, and the only point of difficulty is the estimation of the 
amount passed. 

It is impossible for mc to enter into the full argument of 
this most important question ; I must content myself with the 
somewhat dogmatic assertion, that Dr. Garrod's case of oxalic 
acid in the blood' seems to me to be sufficient to show that 
oxalic acid does really oceuT in the blood. Lehmaun's experi- 
ments are also quite decisive on this point. By freezing 
perfectly fresh urine, which had not been retained, and could 
not have had time to undergo changes which could produce 
oxalic Bcid, he found oicalate-of-lime crystals in the saline part 
left unfrozen. Strahl and Lieberkiihn have also noticed oxdate 
of lime in perfectly fresh urine. Therefore, when it appears in 
the urine, it often has its origin in the system.^ 

But that it also forms after discharge is almost certain. No 
one can observe the enormous amount of oxalic acid in calculi, 
and believe that such abundance could ever come from the 
blood. It must surely be, then, in part, a product of chemical 
changes in the renal passages. 

But what are these chemical changes? We know that uric 
acid can be made to yield oxalic acid by boiling with peroxide of 
lead, and, when introduced into the body, one of its products is 
oxalic acid. Even fermentation in the presence of an alkali 
will produce oxalic from uric acid.' Is it in some one of these 
ways, by the action of mucus, or some extractive acting as a 
ferment on uric acid, that oxalic acid is formed after emis- 
sion? Scherer, however, has observed that deoxidatian is 
more likely than oxidation in the urine ; and certainly, if oxalic 
acid forms from uric acid, we should expect to find allantoin 
also. IJut this has not been yet discovered, perhaps because the 
amount is so small. 

Does the oxalic acid form from the urea, or from some other 
body — the extractives, for example ? 

' Mcd.-Cliir. Trlnt.. 1818. I may refer alia to ohserratiana ot my oirn, m «d(iiiig 
loniB little evidence an tliii point. Sec the Meiiical Tlmei 4nd Ga»lts. 1854. 

' Schmidt hu found it in the iniicii« of the gal I -Madder, and in (he mueoua mew- 
bnne of the gnvid uierus. He ha> tuggealed. therefore, lliat it niighl he ftrrned 
imbraae of the urinary poiugei, and be at firal in cumbiiiation 

in Inlereiiins i^cx, which I have not leea recorded 



with n 



' Dr. Rantie inforiaed n 
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To these questions I do uot tliink an answer can be given; but | 
the formation from uric aeid seems the most likely mode.^ 

We seem, then, almost driven to believe that oxalic acid may 
form in the body, and be excreted by the urine ; that it may 
form, also, in the urine after excretion. In the latter case we 
are yet ignorant of the exact method. 

In tlie former ease we are able to indicate various modes in 
which it might occur. 

That it is a product of the metamorphosis of fat and of 
the hydrocarbons at a. certain stage, has been long surmised; 
and if any cause arrests tlie metamorphosis at that stage, 
the oxalic acid, no longer transformed into carbonic acid, may 
emerge from the kidneys. And it is very interesting to learn 
from Lehmann, that when oxalic acid is in large quantity in the 
urine, so also is lactic acid, which is another product of the 
hydrocarbons. Duchek has endeavoured to show that it is derived 
from alcohol. But oxalic acid can also form from the protein 
bodies, without the intermediate stage of uric acid ; and, lately, 
Neubauer* has particularly examined this point. 

The different substances known to occur in the system, which 
can artificially be made to yield oxalic acid by oxidation, are uric 
acid, ercatin, guanin, fats, starch, grape-sugar, milk-sugar, lactic 
acid, tartaric, malic, and citric acids, leucin, tyrosin, valerianic, 
succinic, butyric, and mctacetonic acids. The artificial meta- 
morphoses of all end, uot in oxalic, but in carbonic acid ; but, at 
almost every stage, oxaUc acid can be formed. 

The following table, from Ncubaucr, shows some of these 
changes : 



DBIO ACID, 

Partly o^idi^ed, 
chanyeg into— 
ADnntma 
Urea 

Oxalic acid 
Carbonic acid 



When partly oxidised, 

/or,n^ 
Amtnoiii.1 
Valerianic acid 
Butyric acid 
Carbonic acid 
Oxahc acid 



Partly oxidized, 

Oiy guanin 
Oxalic acid 
Urea 

Carbonic acid. 



' I htve nal been ■ble, boweier, to coafirra Owen Rees' sUtemcnl, tbat limplf 
heating ■ xdiment of urates will produce oitUte-of.lime crjitila, >ud that GDlding 
Bird') concltuioD* »i^ Tititled by lliii ftllacy. When tlic urates are free from urine, 
and are pure, I hive never got oxalic acid without strong oxidizing agenii. Racle 
makes a limilar remark. 

' Lieliig'i Annalen, Qand cvi, p. 59; ind Archir dei Vereina. Band iv, p. 1. 
Neubauer denies that oislic acid will Torui in tbe Urine, rrom the acliou of mucui on 
uric ocii), iir in anj ulher ni]'. 



ENUMERATION OF URINARY SEDIMENTS. 



LEUonr, 

B^ perfect oxidation, 

Ammoma 
Carboaic acid 
Water 



By perfect oxidation — 



Oxalic acid 
Carbonic acid 



Urea 

Oxalic acid 
Carboaic acid 

By perfect oxidation, 
into— 
TJrea 
Carbomc acid 



That metamorphoses aimilarj if not identical, occur in the 
body is very probable; and, certainly, considering the im- 
mense number of ways in which oxalic acid may be produced, 
it is not too much to assert that, independent of other evi- 
dence, we should expect it would be often formed in the system. 
The excretion of oxalic acid by the kidneys may be, in fact, as 
Schmidt, of Dorpat, long ago pointed out, a substitution for the 
excretion of carbonic acid by the lungs; what should have 
passed into carbonic acid stops at the lower oxidized grade of 
oxalic acid. Favy,' in experiments on animals, has noticed 
large quantity of oialate-of-lime crystals in the urine when 
the respiration was impeded ; and, in disease, great dyspnoea 
has been supposed to produce the same effect, but this is not 
yet certain.^ 

If the above be a true statement, it is very likely, a priori, 
that this partial arrest in metamorphosis will be attended with 
some symptoms of depression or irritation, and that Bird and 
Begbie s dcscrii)tion8 are really correct. 

But, in any given case, to what class of bodies, and to arrest 
of what metamorphosis, is the oxalic acid, when formed in the 
system, to be referred ? Of this wc are at present entirely igno- 
rant; and the other excretory products must he more carefully 
examined, before an answer can be given. 

K lactic acid be abundant in the urine, we may, perhaps, pre- 
sume that the excess of oxalic acid is owing to a failure in the 
metamorphosis of hydrocarbons. If valerianic and butyric acids 
be in the urine, the oxalic acid may be derived from leucin. 
If much uric acid be present, it may be that an imperfect oxi- 
dation has prevented the formation of the full amount of urea. 
But such explanations arc reaUy, at present, speculative. 

■ Lancet, Fed., 1H55. 

' If oiilic tcid he ■ consequence of impeded oildation, it is eurlout (hit it ihouiil 
be to eOTnmon in the urine of children. Doei it in them form aner eicrelion ? 
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Practically, how are we to judge whether oxalic acid has 
come from the blood, or from changes in the urine in the 
bladder ? I believe that the diBtinction is easy. In order that 
oxaUc acid shall form in the unne, there must be irritation 
from calculus, or some other cause, or there must be fermentative 
changes from mucus, &c., if there be no evidence of this, the 
oxalic acid of freah urine must be presumed to come from the 
blood. 

A more difficult poiut is to judge of the amount of oxalic 
acid; for there may be much or little still dissolved. Acid 
phosphate of soda, and even phosphoric acid, holds much 
oxalate in solution (Neubauer) ; and we may infer that no 
oxalic acid is present, simply because it has tiol precipitated, or 
that much is present, simply because all has precipitated. 
Perhaps lime-water would throw down all the oxalic acid ; bat 
this is still an imperfect plan, and it is much to be wished that 
some easy chemical mode could be demised of detcrmming the 
exact amount of oxalic acid. Till that is done, wc can only 
judge hy roughly estimating the number of crystals which 
happen to be precipitated. 

Beneke' has for some years forcibly insisted that the earthy 
phosphates are in large amount when much oxalic acid is pre- 
sent, and he attributes this to a dissolving effect exerted on the 
phosphates by the acid. But, as S c he rcr has pointed out, this can 
only hold good for the phosphate of magnesia, as the phosphate 
of lime is insoluble in oxalic acid.' This theory of Beneke's 
has not gained many adherents ; and even the statement, that 
the earthy phospliates and oxalate of lime are simultaneously 
increased, is doubted by many, though Beneke's very numerous 
approximative determinations seem to me very strong evidence. 
It is certainly often the case, that large deposits of urates and of 
uric acid often occur when oxalic acid is abundant. 

The simultaneous occurrence of lactic acid, and abundant 
oxalic and uric acids, has been already noticed. 

6. Carbonate of lime. Occasionally carbonate of lime occurs 
with, usually, ammoniaco-magncsian phosphate. It is sometimes 
in the form of durab-hells.' 

7, Sedimettls of LeuiAn. — Leucin, when dissolved in urine, has 
been already noticed. As a sediment, it is probably not uncom- 
mon, and can sometimes be obtained by evaporation. It is then 
usually thrown down in round corpuscles, which have sometimes 
a rather concentric arrangement, and which in some measure 
as Neubauer remarks, look like heaps of fat-cells. Occasionally 



s. und pith. Att phoijih. und i: 
'i Jthreib. filr 1850 ; Keport > 
inVirihow'i Arcliiv, B«nd xii 



itluiiren Kilke*. 1 ihH, p. to. 
D Pbyi. Chem., p. 85. 
p. 236. 
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it is in granular and partly crystallized masses. When crystal- 
lized from pure sulutione, it often appears as fine, dark-coloured 
needle form crystals.' 

8. Sediments of Tyrosin. — Tyrosin, when appearing as a sedi- 
ment, forms a greeuisli-yellow sediment, composed of heaps of 
fine needles. These can be obtained also by evaporation.^ 

9. Sedimenti of Cyatin (CgHgNO^S^).— Cystiu, when present 
in the urine (see Chapter III), is either dissolved or in part preci- 
pitates. In the latter case it either forms a white or light fawn- 
coloiired, amorphous, rather bulky sediment, or appears at once in 
six-sided plates ; in both eases ammonia dissolves it, and from this 
solution it crystallizes on spontaneous evaporation. It is in- 
soluble in acetic acid, and does not disappear when the urine 
is gently warmed. Calcidi are generally white or yellowish, or 
sometimes green or bluish (from pigment?). 

10. Sedimejils of Xanthin. — Although \anthin is found in rare 
calculi, it has not yet been unequivocally detected in sediments. 
Douglas Maclagan found a sediment in the urine of an hysteric 
girl, composed of earthy phosphates, and a substance considered 
to be xaiithiu,* but Scherer* doubts whether the reactions were 
characteristic. 

III. Third class of Sediments fomdnff in the Urine after 
es^osure to the Atmosphere. 

1. In acid xirinc, fungi occasionally soon appear; they have 
been noted by many observers,' and have received a very fiill 
examination from Hassall.^ The fungus is the Penicilivm 
fflaticum ; and its spores, thallus, and fructification can all be 
found in different specimens of urine. 

Hassall has observed that the Penicilium requires for its 
appearance a certain amount of animal matter, probably 
epithelium and mucus ; it grows very slowly in filtered urine ; 

' To recogniie it fuUf, it must lie leparited. and then, perbapi, the beat plan ii 
loiubUme it carefullv. Scherer has givea an excellent tat, wliich tns7 be UBcd foi 
the impure or the lubllmed leuein. The mapecied leticin it placed on plaiioum, 
careruUj' moiitened, and then dried with nitric acid. An almoit imperceptible flake 
ta left. Thia ia moiitened with caustic loda, and (hen evaporated carefully orer the 
>]iirit.lanip. The leucio then fonna an oily-louking drop, which doei not adhere to 
the platinum, but can be rolled about. 

! Scberer'a teat fur tyrosin is to treat it with nitric acid, like leucin, and then to 
use, aa for lencin, a little liqoor lodr. The nitnc acid girea a deep orange-yellow 
colour, which iKcomes deep yellon on evaporatiou. The toda gives the yellow flake 
a red tinge, and, on heat and evaporition, a black-brown residne ia left. The dii- 
linctinn. therefore, between leucin and tyroain ia eaiy. 

» Monthly Journal, 1851, August, p. 121. 

< In hia Kc|>o[t on Path. Cliem., in Canalatt's Jahretb. for 1«51, p. iS. 

■ Heller, Baahun, Bennett of Edinburgh, Spencer Thomson (Med. Times, 1849), 
MacDougall (ihid.), and lame otb era, directed particular alteuiiun lo thia (act twelve 
to nFtfteu yeara ago. 

* Med-Chir. Tiana., vol. luvi, 1IH3, p. 23. 
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it wmt> but Utde sir, mai will >ppesr in orine in m wd 
bottle. It m pnticaluly iaSnateeA br lempentnic, «ad growsfl 
numt njnUj in acid mines ooataining amcli mams, i " 
etpowd to s tempenSmr of 70° or 80'. 

The spornles sppcu' often in s few boon : tbe anjdlest i 
perfectly ^baUr, from -niri^ to (-rVitb of an inch in d 
(HsMsll) ; the lu^er ■{xvnles are vesicolar, snd contain i 
eccentric nodens. Ins few boon the enuUerspCH-alea 
and become orsL Tbe tfasllos is tonmd in two or tbree dsyi 
from both lsi]^er and smaller sporoles. In addition to tbi 
sporales. Urge globular bodies are seen, from which also thai 
filaments of the thallns take their rise. These large globole^a 
however, are not merged in the tbatlus, as the smaller spmilw] 
are, bat remain aa terminal or lateral bulgings on the filamei 
(Hass^). After sereral days, a mould or aerial fivctificatii 
^ipears on the surface. 

The Paaalium glaucwn may be found in an altaline nrio^'] 
because the prcriotulv acid urine may hare become alkaline ; bat i 
it does not grow, or but slightly so. The different condition in 
which it is found in different urines, is probably owing to vari- 
ations in the acidity. 

llassall thinks the development of the Penicilium may take I 
place even in the bladder. It occurs in albuminons and non- I 
albuminous urine. The spores sometimes are coated witit I 
lithates ; less frequently with phosphates. 

2. Tlie Torula cerevisue is found in saccharine urine, and has J 
been sapposed to be the best test of a small quantity of sugar. 1 
It begins to form in two or three hours. It appears first just .1 
below the surface of the fluid, and forms delicate gelatinous- 
looking tittle masses, which under the microscope are found to 
bemadeupofroundsporules, about TJi'oftthofaninch in diameter, j 
In two or three days the gelatinous masses are found to be more j 
consistent aiid whiter, and then, becoming heaner, sink and 1 
form a fawn-coloured stratum, which is made up of spores much J 
largerthan those first formed [-^ggth to j^th of an inch, Hassall), I 
and of a few beaded threadis. A few days subsequently th* I 
aerial fructification appears. 

Air in large quantity is necessary for the growth of the Torula; 
during its growth the sugar is deatroyed, carbonic acid is evol- 
ved, and various acids arc produced. (See " Diabetes Mellitus.") 

3. Vibriones and Motiadt. — In specimens of urine containing 
much mucus, with or without albumen, vibriones rapidly form ; 
they are even detected sometimes in a few minutes after the 
urine is passed, but usually appear in from two to twelve 
hours. The urine is feebly acid or alkaline. 

The vibriones are linear, about 30'ooth of an inch in length, 
and move rapidly through the urine. 



CHAPTER III. 



ON THE COMFOSITIUN OF THE CHINE IN OIBEASE. 



The urine U examined in diseases for two purposes; let, to 
discover the eondition of the urinary organs ; 2d, to determine, 
as far us a single excretion will permit, the course of the 
abDOrmal metamorphoses of tissues in the body, which lead 
to alterations in the composition of the several excreta. To 
determine this with eomplete exactness, we require to under- 
stand thoroughly the normal metamorphosis of tissue, and the 
changes produced in it by disease. We are still, however, almost 
entirely in the dark on this great topic, and the facta now 
known respecting the urine in disease can be regarded as 
merely the preliminary inquiries necessary to prepare the 
ground for subsequent more complete investigation. It is, of 
course, extremely desirable, in disease as in health, that the urine 
shouldnot be alone examined, but should beregarded in conuexion 
with the excretions of the skin, bowels, and lungs. Everything 
in the body takes place with the most rigorous chemical exact- 
ness, and changes in one excretion must be intimately and 
accurately connected with changes in the others, 

I have therefore, as far as the plan of the work would permit, 
referred to all the excreta, reserving, however, full details of the 
intestinal, pulmonary, and cutaneous discharges for a subsequent 
work. 

In disease many of the physiological conditions of age, 
weight, food, atmospheric conditions, &c., are as active in 
producing changes in the escretions as in health. In fact, 
all or many of the circiun stances described in the first 
chapter of the First Book must be in action in every case of 
disease ; and we may erroneously attribute to the disease what is 
actually owing to physiological conditions. And in disease we 
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have also the additional agencies of remedies and of the patho- 
logical processes ; so that the problem becomes in the lughesta 
dcjircc complicated and obstnise. 

Moreover, owing to the difficulty of weighiuf; sick personi 
especially in acute diseases, and to the impossibility of know:' 
in many cases what is the amount of tlieir physiological exci 
tion, it is extremely difficult to estimate the exact degree c 
variation in the excretions. 

Yet with all these difficulties and imperfections, the examica-l 
tion of this important subject has greatly advanced, eapeciaUya 
since the introduction of the volumetric method of determining:! 
the nrinary constituents ; and we have every reason to hope tbatl 
future observations will yearly improve in accuracy and in extent.^ ■ 

In examining the urine, the first object is to determine thft I 
amount of the normal constituents, and the second is to detect I 
the presence and quantity of abnormal substanees. 

In determining the amount of the normal constituents in sick I 
persons, we must remember that we scarcely ever know before- 
hand what is the physiological amount proper to the individual, 
i. e. theamotmthe excreted daily in a state of health. And yet, 
without such knowledge, how are we to tell whether he is pass- 
ing a greaterorless quantity of water, urea, uric or sulphuric acids, 
&e., than he did when in health. We cannot, of course, apply to 
the individual the average derived from the collective analyses 
in a number of persons, though this has been often done. For 
example, the mean excretion of urea in men between twenty 
and forty, is 33 grammes (512 grains) ; but we should greatly 

' proper anilfui of the urine in diieue were, up to b recent Atte. ilmosl impoi. 
>ible. Tbe delenuinilion of the urea, for example, ku difficult ind fauliy, and 
demanded id long a lime as to render ■ daily analyiiB impoiiible. Unfoitonalely, 
loo. the plan wu adopted of determining merelf the per.ccnUge amoiinta of the 
conMituentt— a method which giiei very Utile uicful intbrmalion. The great trorlc 
of Simon, irhich has beea >o ablj tnnilated by Dav, loiei aome of ili Talne from 
Ihii catue i and this i) (he cate with almost CTery work on the aubject. except ibe 
trcatiiea of Lecana and Becquerel. who, a quarter of a centuiy tince, maintained the 
neeeaailf of determining the ihaolute imDiint eicreled in a giTen lime. In thia 
country, I bclicTe, Dr. Routh wat really the fint who clearly perceiied thii point, 
almut twenty yeart ago, and hit ohaemtions wonld hate beta mott valuable had it 
b«n pouible at that lime to malie more frequent and continued anilvbea. But even 
after (hia iniprored method wu UHd, the great variations occurring from day to day 
were not efficiently conaidered, and conctuiions were often altempted id be drawn 
from the analysia of the urine of perhaps only a lingle day. Moreover, and even up 
to the prcaenl time, the deairability of referring the amount of eicretion to a 
definite amount of body-weight lias not been always seen, and hence many obier. 
valionsare even now wanting in true idenlifio aecnracj. Finally.the proper method* 
uf calculating the rctulta, and of filing the true mean, were not sufflcienlly under- 
•tood. So that good analytic processes, methodical ajipllcaliun of Iheae proceuca, 
and proper eatimation of the nuniencsl results given hy thnni. were till lately all 
wanting. I have leu heiitaiion in laying tbU, u 1 have myself passed through 
tbe wboLa seciM of emm here referred la. 
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err if, in investigating the urine of a particular patient, 
we concluded that, in health, he would pass 33 grammes 
of iirea daily. A glance at the table (p. 7 of Inlrodiictiou) shows 
that he might pass either an average of 18 grammes, or of 45 
grammes daily, or any amount between these two figures. How 
then are we to form a conception of the patient's healthy eicretion? 

We must either continue our observations beyond the period 
of illness into that of complete convalescence and health (a plan 
always to be adopted, if possible), or we must form a provisional 
estimate of what amount the patient would pass in health. 

The formula for this estimate 1 ofi'er merely as au attempt at 
a solution, and can only hope that some more satisfactory plan 
will soon be made out. 

The ratio of excretiou to body-weight is, on the whole, the 
most constant fact at present known, and must form the basis 
of our calculation. The ratio is not, however, uniform. Thus, in 
the case of the urea, it has been shown that, in different persons, 
i kilogramme of weight may excrete either 0420 or 0529 
grammes of urea, or any number between the two, the difference 
between these two persons being thus 0'109 grammes. There- 
fore, if each person weighed the aauie, let us say 65 kilogrammes, 
one would excrete 273 and the other 31.'385 grammes of 
urea in twenty-four hours^a difference of more than 20 per 
cent. These numbers refer ouly to mean amounts drawn from 
several days, but on any one day the range may be from 0*25 
to 0'66, or even more. The variations are probably not less 
with the other ingredients. 

Yet, as already said, this method offers the greatest certainty 
of any. I would propose to use it as foHowa : — As weights in 
this country are usually taken in pounds avoirdupois and grains, 
I give them only here ; but a simple calculation would bring out 
the results in kilogrammes and grammes, if necessary. 



Empirical formula for calculating the urinary excretion in a sick 
person whoie normal excretion u unknown. 

1. Aacertmn the weight of the person in pounds avoirdupois. 

2. Multiply the following figures' by the weight; the result is 
the excretion in grains in twenty-four hours : 

' Theie figurch are obMined in the (olloiring way : 

Column I, fram Ihc figures in the Introductioa, pBg« 21. 

Colnmn 2, froin Ibe table in p. 41, except in tbe ctte of the PO, of wotDCn, which 
ia laken it the laiue iniouiit as in men. 

Coluinn 3, from (he calculated amoanl of uiea far children (p. 41). and b;r 
uauming that the other ingtedienlt are excreted ia the unie ratio at (lie urea. 

Column 1, by assuming that the excretion u midnay between columns 1 and 3. 




xlilne aaxadBg to cBhaai ] mt,mddttmi 

" * ' ~ *, if hiBiiB ma$f t 



■ «ille 

^ CoBcctfordiet.— lftkepenaHk«flcheaBtvT^firt««.| 
<v Advc QBW (ss IB nBc Kv^n), dcoBct one uiiv be 
*■»— ""ti™ ^*" ™U ■.^MiKu p to tW »«M> If tfac J 
■mpc, dedneCoae rigfctfc oronesslfa; if pnttr plestifiil, j«t j 
rtin btliiv that flf healn, dedMt OBC tntL 

5. Comet far monaamt. — If Aac he total i iiMii i iLy ,Jrfyct J 
one tenth; if ■wreljr qntetade, dedact oae tweatiedi. 

'So one can be atore aware tluoB I an of the iaajeffc et iBwe (tf | 
the abnre pkn. I nerely o^o- it as ym i Muu al, aad is 
sflordinj; m, as fiv ■• I aw «e, the onlj- neaaa of fcrnoag ■■, 
apfirrjiimatjve Botiaa of the heal^ cxcntkn of ■ sck penon. 

CoiT«ctJom oafbt abo to be made tor the aaMnnt of thai 1 
dnuik, the aetioo of the external temiMrratorc, and the nmditiaa 
ef the otiier aUniaatiflg origaiui, &«., bat I am at a Ian bcnr to | 
delemiiW! tba proper 6curea for the«e agencies. Thdr amoon^ 
howKftr, •hofild never be dim-garded. 

I tiavfi (mlf icivni the chief urioanr ingredients, as the amoonta 
of ttm rfwt arc m> uocKftain. The uric acid, being so little 
fnfl'imi'Mid li/ weight, cannot be calcolated. 

I Miiljjoiri a CBM! r^ mine, to show the vorking of the plan. A 
Iteittlhy iiiiiri, agnl thirty, on moderate bospttkl diet, weighni 
111 \im. Itequired the phyKiologicaJ amount of urea in twenty- 
four hoiint. 

8-53 X Hi = 102-42 grains. 
Correct for moderate diet ; deduct one eighth : 
605-42 — 50-3 = 352- 1 grains. 
Column b. 1)7 Miumlng thil tlin riirelinn it mnre (han that of column 1. b; 01 
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lion in chliUreu from three to eight). 
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Correct for bodily inactivity ; deduct one twentieth : 
3521 — 17-65 = 334-45 grains. 

The physiological amount determined by actual experiment 
(meau of sis days) in this man was 346*7 grains, being only 
12 grains above the calculated amount. 

If a patient's weight cannot be determined, then no correct 
calculation can be made ; but even here it will be found useful 
to learn what is supposed to be the weight, and to form a rough 
estimate of the physiological excretion. 

In some cases of disease, the urinary excretion can at once be 
told to be abnormal — to be either too great or too small, when, 
on a mean of several days, we find it much below or above any 
of the physiological means. Thus if we find a man aged twenty 
passing, on an average of sLt days, 850 grains of urea daily, we 
are quite sure this is abnormal, for the highest normal mean 
amount is 688 grains. ^ But we could not tell how much this 
exceeded the man's natural amount, without reference to his 
weight. Supposing his weight was 120 pounds, each pound 
weight would excrete 708 grains, which would represent an in- 
crease of 3J grams to each pound, or nearly double the healthy 
amoimt ; if he weighed 180 pounds, instead of 120, the extra 
amount would be only a little more than one grain to each 
pound, or about one fourth more than normal. 

Before commencing the subject of this chapter, a preliminary 
objection must he examined. 

Considering the occasional difficulty of diagnosis, the frequent 
complications of diseases, the variations in the symptoms pro- 
duced by individual peculiarity, or by alterations in the force of 
a morbific cause, it may be argued that, instead of describing 
the alterations in the excretions as associated with a definite 
disease, it may be better to refer them to a special definite state 
of the system, such as heightened temperature, quickened pulse, 
&e.; to connect them, in fact, with a well-defined single conition, 
and not with a complex assemblage of symptoms. 

Undoubtedly the varieties in disease are very numerous, and, 
in the same nosological affection, the predominance of certaiu 
symptoms may give to one case a peculiar character which may 
greatly influence the excretions. For example, acute rheumatism 
is a very definite disease ; hut in one person it may be attended 
with profuse sweating ; in another, with a dry skin. Now, the 

' In tl'iB appllcslioi 
■oon be formrJ. 
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urine in the two may possibly be affected by this difference in ] 
symptoiDB, though the disease is identical. So also in typhoid 
fever, in one case diarrhoea may be profuse, in another absent i 
the urine will be very dift'erent ia the two persons. 

But, on further examiuatiou, the force of the objection dis- i 
appears. The whole art of medicine is based on the postulate, 
that diseases can, as a rule, he diagnosed ; that they form a 1 
series of natural groups ; can be recognised when they agaiii J 
appear; and are known, from experience, to have a certain cours4 I 
and tendency, and to require certain treatment. If this werq J 
not possible, the art of medicine would become a mere symptom- 
atology, without coherence, utility, or scientific character. As, 1 
therefore, we can undoubtedly distinguish different diseases, wa j 
must necessarily arrange the phenomena of the urine under tha 
same headings ; and we have simply to do for disease what we 
must do for health, viz., to determine, first, what is the typical 
constitution of the mine proper to any particular disease, and 
secondly, the alterations in such constitution produced by inci- 
dental circumstances, proceeding from the physiological character 
of the patient, or from peculiarities or variations in the course 
of the disease, or from treatment. 

In the following pages I have not attempted to enumerate all 
the diseases which can be diagnosed, as the condition of tha < 
urine is not accurately known in some of them. I have selected J 
merely well-marked tj-pes of disease, in which the analyses of | 
the urine are sufficiently numerous and complete. 

The arrangement of the different diseases is a matter of som^ 1 
difficulty; but the method which appears most adapted for the | 
purpose in hand is to adopt the grand division into acute and 1 
chronic diseases, and to consider first the non-renal, and then [ 
the renal, diseases, under these headings. I have left out many^ 1 
analyses recorded in works, as strong medicines were given at I 
the time, and it is impossible to know what were the eSects, 
respectively, of the disease and the medicine.' I have also I 
seldom alluded to any analysis of the urine of a single day, 
unless the result was manifestly beyond the range of possible 



' We b*Te, of wane, to jadg« of the orine in diirun aneomplicatH by trekU 
ment, and then we mutt leutn vhit char^ in thii eompoiilion are produced bjr 
remediei. It ii «ilh greit reluclince tbil I hire omitted an; rehrcnce to aPTeral 
aiiBt]ries which have given their author) no little (rouble. Uut it seemed to me better 
to do tbil than to record obierrationi which can onlv mnfux! the aubject and in- 
creise iti difficulty. I baTe judged tnyielf with ai much rigour aa other people, and 
have ibronn aiide an immeiue aumber of analyse*, *i too imperfect to be used. 



THE TRINE IN UISEASE. 



-NON-BENAL. 



ActTTE diseases are broadly distinguished into two classes ; in 
one of wliieh the disease must terminate iu a certain time, and 
cannot become chronic; while in the other, the acute may 
pass into the chronic stage, and the disease may continue with 
migitated symptoms for some time. 

Most of the diseases of the first class are specific, i. e., are 
attributable to some special cause, or morbid entity, which is 
also, in many cases, capable of increase in the body on which 
it acts. , With one exception (cholera), the specific diseases 
have a constant character; they are all febrile, aud many of 
the conditions present in the urine result, not from the specific 
nature of the diseases, but from the febrile action which is com- 
mon to 80 many affections. 



INTEBMITTENT FEVER. 

The observations hitherto made are divisible into two aeries — 

1. Tlie consideration of the urine during the fit, as com- 
pared with the urine of a non-febrile period? 

2. The condition of the urine of twenty-four hours during a 
fever day, as compared with the twenty-four hours' urine of a 
non-fever day. 



I, The Urine during Ihe jil and the apjrectic period. 
Normal Constituents. 

1. The water is increased in amount {Becquercl,i Traube," 
Redenbacher,^ and Ringer*) during the cold and hot stages; 
it is most abundant at the termination of the cold, or the 
commencement of the hot stage ; it decreases during the 



I Becquerel, Traill de Chimie path,, Parii, 1854, p. 345 ; ind Semiotiqne del 

nnes. Paris, 1841. 

3 Traul« iDd Jochminn, Deutiche Klinik, No. 4G, No>.. 1B5S, 

* lUdeabubcr. Henle't Zeilschrift, (N.F.) Band ii, p. 3B4. 

• Ringer, Med.-Cbir. Tma., 1B59. Jodcb, Tnui. aikma. Ued.Aii., 1SS9. 
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latter part of the hot stage slowly, and rapidly during the sweat- 
ing state (Ringer). 

The amount of increase is various, but it ia somctimca quad- 
rupled. It is in no relation to the quantity of fluid drunk, and 
may be great when this is small (Ringer), The amount of 
water passing off by the skin and lungs in various stages of 
ague is unknown. The cause of this increase in the quantity of 
urinary water is not clear. It may be that the cutaneous ex- 
cretion is lessened, and that tlie urinary flow is compensatory; 
or there may be some peculiar nervous state, which alters the 
pressure in the vessels of the kidney. During the intermission, 
it is lessened (Redenbacher). 

2. The urea, — The amount of urea excreted daily by a 
person with ague, biit who is not actually suffering frora a fit, 
is less than in health.' This may be owing simply to loss 
of appetite, or to the imperfect nutrition or metamorphosis, or 
to retention. Esact experiments are yet wanting on this pouit. 

Directly the fit commences, t. e., at the very lirst moment of 
elevation of temperature, or even for some time before this, the 
urea, according to the latest observers, suddenly increases,' 
although every known cause of increase, as food, exercise, Sw., 
be avoided. The increase lasts during the cold and hot stages, 
and then sinks, sometimes gradually, sometimes suddenly, 
through the sweating stage, or into the commencement of the 
intermittance. The amount then falls below the healthy 
average (Moos). 

The amount of ureal increase appears to be variable. Some- 
times it is very considerable; in IVaube's and llcdenbacher's' 
cases the amount was as much as three times the quantity that 
would have been escreted during an equal period of time oa 
a. fever-free day. In Mr. Ringer's case, it was even a little 
more than this. Moos found much leaa — indeed, comparatively \ 
little in neglected intermittents of old date; but, Reden- 
bacher found the increase as great in an old neglected case ] 
as in other instances. The type of the disease [quotidian, tertian, . 
&c.) has no influence 



I, llner'a Report on General Paihology, in Cinitatt'i Jihreah. for 
1954, p. lOa. Schniller. Vileiitin'i Rrpon on Phviiolo^, in C^ntlatt for l»ii, i 
p. 108. Golding Birit, Uriniry Deposit!, 4lli cdiiion. Jonei, Ttani. of ihe Anter. j 
Med. Alloc., 1859. vol. lii, p. HOT ; mil leteril later ohirrven. 

' Tnube. op. cit. Redrnbtcher, op. cit. Moot, Heiile'i Zeitsclirift, Band < 
p. 291. Ringer, Meil.-Chlr. Tiana.. \Hb9. 

' The eicrftion per hour, in one of Redenljicher"! cuei. rose reUtiwljr from 1 
3| durini Ihe hot and cold itagei. »nd fell lo It during tlie iweilin; alage. T 
euet amount during the cold ind hoi atagea wu no leas than 4144 grammra | 
hour. Had [hit coniinucd for 24 houn, it would have farniahed th« e 
imount of 991 grammei of urea (laSG grains). | 
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Mr. Sidney Ringer, who has examined the clianges in the 
water, urea, and chloride of sodiura in quotidian ague, in a most 
elaborate paper' has indicated a very close connection between 
the temperature and the amount of urea. The increase in the 
urea often preceded a rise or fall in the temperature ; but, with 
the exception of this ahght difference of time, the variations 
of the urea and temperature observed a remarkable uniformity. 
The amount of urea corresponding to a degree of Fahrenheit 
■was greater at a high than at a low temperature. The increase 
in the urea was definite ; i. e., in the fit of each day, the same 
amount was excreted for each degree of temperature. When 
the whole fit was taken, the excess of urea over the normal 
amount in an equal time amounted, on three days, to 0-638 
grammes, 0618 grammes, and 0-624 grammes of urea for each 
degree of Fahrenheit above 98°, the normal blood-heat. 

The amount of rise will be best illustrated by taking the 
figures of a single fit, from Mr. Ringer's paper in the ' Medico- 
Chirurgical Transactions.' 

Excretion of Urea, Chloride of Sodium, and Water, on the 
7th April (Quotidian Ague, untreated). 
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Therefore each kilogramme secreted, of urea, in grammes — 



During 17 Bpyrertic hours 
During rise of temperature ( 
before Bhivering ... ) 

In cold stage ... 
In bot stage ... 
In aweutiug stage 



00104 
00209 

00330 

O'OISS 
0-0143 



0249 
0-501 
0-792 
0-475 
0-343 



The weight of thia man was 65 kilogrammes ; his age was fifty*! 
nine; the normal excretion may be calculated, according to the | 
rules before given, as 2316 grammes in twenty-four hours, or j 
0-356 to each kilogramme. 

It is therefore clear, that the urea in the apyrectic hours a 
below the normal amount, and that it rose greatly, especially in I 
the cold stage. 

The urea has no relation to the amount of excreted water, 
though each falls and rises during the same period. The pro- J 
portion, however, varies. The increase in the urea must be re- 1 
garded, in part at least, as increased metamorphosis; and the' 
close relation to the febrile heat certainly implies that it owns 
only this source, and is not caused by elimination following 
previous retention. What tissues are thus metamorphosed caunot 
be indicated. Following the increased metamorphosis, is a 
period in which the tissue -changes producing urea are much 
below the proper amount. 

3. Creatine and creatinine. — Notliing is known as to these ] 
substances. 

4. Pigment and extractives. — The pigment is certainly, in I 
some cases, not increased during the fit (Zimmermann,i Grie- J 
singer,^ and Jones'^). In other cases, however, the colour is 
darker than usual, which, as the urine is increased iii amount, 
would imply an augmentation of pigment. It is very desirable 
that this matter should be carefully investigated. In almost 
all febrile diseases the amount of pigment is increased, from 
augmented disintegration of blood- corpuscles, and it would be 
remarkable if ague were an exception. Jones,* however, in all his 
cases, believes that the pigment was really lessened in amount. 

' Zimmerintnn, op. cil. 

) Grieiinger. Virchow'i llandbucti d 

■ Trani. of the Amer. Med. Auoc., ' 
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5. The oric acid is greatly increaaed daring the fit, according 
to Zimmermann,' Hammond/ and Kanke. 

Banke^ found no ditlcrence in the amount during the cold 
and the hot stage. Some hours after the paroxysm, Ranke 
foikid the urine more concentrated and rich in uric acid. 

The exact amount of increase, and the relative proportion of 
the urea and uric acid, is not known. 

After the fit there are often deposits of urates, either spon- 
taneously or on the addition of a drop of acid, and it seems 
probable that the increase in the passage of uric acid continues 
for some time after the paroxysm.* 

Ranke has called attention to the enlai^ement of the 
spleen in connection with the great increase of uric acid, and 
r^ards the connection between the two phenomena as not for- 
tuitous. 

6. Hippuric acid. — Nothing certain is yet known of this 
ingredient. Weissman^ asserts that it is always lessened ; but 
his method of analysis is open to objection. 

7. The sulphuric aeid would appear, from Hammond's case, to 
be little altered, but further observations are wanted. 

8. Phosphoric acid is in variable amount. According to 
Heller, the phosphates are lessened. Hammond found the POj 
increased in the febrile days, but the amount during the fit was 
not determined. 

i. The chloride of sodium was found, by Traube, to be 
increased during the cold and hot stages to a great degree ; it 

s more than doubled, as much as ly grammesj or 293 grains, 
being excreted in sis hours. 

A later observation, by Howitz,' does not confirm this state- 
ment, and Hammond's case^ is also negative; hut Sidney Ringer's 
observations quite confirm Traubc's statement. The chlorine 
was greatly increased, sometimes as much as twenty-fold (from 
0029 to 0612 per hour, for example), and often tenfold, during 
the cold stage especially. The uriuary water and chlorine are 
in close relation to each other, and the per-ccntage of the 
chlorine remains often uniform (Ringer), 



' Zimmcrnilnn, op. cil. 

' Hunmond, American Joumd of Med, Science. April, IS&B. 
> Ruke. Ueber die Aiiucheidung ilei llvnsaure beim Meiuchen, von Dr. H. 
Ruihe. Miinchen, 1859. p. 28. 

Jonea (Tnai. of Ihe American Hed. Aiioc., tdI. lii. p. 581] Matei that lh( 
acid is leisened during tbe lit. but ia in Tcrj large quRntit; during convalescence. 
PoMihIy.in lonie CMM, ihfl eicreiioQ of the cicess of «id formed does DOl lake place 

» Weiasman. Henle's Zeitsch., 1858, Band ii, p. 339. 
■ KowiU, Schmidt'i Jahrb., 1857, Nu. 9. p. 283. 
^ liammond, Amer. Journ. Med. Sei., April, 1858. 



10. The free acidity is slightly increased during the fit . 
(Hammond), but the increase i» within the limits of error. 

11. "When the urine of a fever (lay is compared with the urine | 
of a fever-free day, the results are somewhat contradictory, • 

On the fever days, the amount of water is greater according to , 
Zimmermann and Gricsinger and Uhle,' is much less according ' 
to Hammond. No doubt, in the apyrcctie period of the fever 
days, it falls remarkably in quantity ; and perhaps this may, in 
some cases, be sofficient to counterbalance the increase durinf 
the fit, while in others it may not do so. Much may depend , 
on the relative duration of the fit and of the fevcr-frcc period. 

The amount of fluid also consumed on the fever and fever- 
free day« has not yet been properly determined. 

The urea has been found by several observers to be ijicrcased 
on the fever, as compared with the fever-free days (Traube, , 
Zimmermann, Redenbaeher, H. Ranke, Uhle'). On the other , 
hand, Schueller^ in five cases found the amount of urea to be, 
in three cases, less on the fever than on the fever-free days. 
Hammond also, when suffering himself from ague, found the 
urea lessened one third on a fever day, as compared with non- 
febrile days before and after it. 

Griesinger^ also, in & case of tertian, noticed the urea to be | 
once increased, and once not increased, on a fever day. The i 
chlorides were found to be lessened on the fever days, by Uhle.* I 

It is erident that hero, as in the case of the water, great j 
differences may arise from the comparative length of the \ 
apyrectic period on the fever days ; from the severity, or the 
reverse, of the fitj from the amount of food able to be taken 
&c. 8ec ; so that a comparison of so long periods as twenty-four 
hours is hardly justifiable. For it may happen that all three 
stages of a fit may last only six or eight hours, during which 
time the urea is increased ; and are succeeded by a period of 
eighteen or sixteen hours, during which the urea is very small j or, 
on the other hand, the tit may last eighteen or twenty hours, the 
fever-free hours only constituting four or six out of the whole 
twenty-four. It seems quite clear, in fact, that the comparison 
of periods of twenty-four hours is erroneous, and that the only 
method is to compare fever with fever-free periods. The uric 
acid is, as a rule, greater on the fever days ; yet this rule has 
frequent exceptions, and the difference is often inconsiderable 



" In Ehildrtii, Schmidt's Jahreib., 1859. No. 10. p. 10. The « 
am on ihe fever dan wis from 20 )a 30 per cent. 
» Vdeiiliii'i Report pn Pliyi.. in Ca.i.Ulfi Jnhreib. for IB55, p. 108. 
' VirclioH'K lluudbuch, llind ii, p. 28 (lSh7). 
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(Ranke).' When the attacks have altogether ceased, the uric 
acid on the succeeding days is found to be over the normal 
amount ( Banks}. 

, Abnormal Constiluenls. 

Albumen is found during the fit in a considerable number of 
caaes;^ in one tenth according to Finger, in one fourth according 
to Jlartin Solon,' Griesinger mentions a case in which the 
urine was at first albuminous during the fits; it then ceased to 
be so, but became albuminous in the intermission. 

Blood, in some quantity, and renal cylinders are seen about 
as frequently as albumen, and occasioually chronic Bright's 
disease is a consequence of ague. Intermittent htematuria has 
been described by Elliotson and Geyeres.' 

Sugar has been said to occur, but the observations require 
confirmation. The extraordinary difficulty of detecting small 
quantities of sugar render it desirable to exercise great caution 
in receiving statements of the kind. 

Effect of Mvdicines on the Urine in Ague. 

When quinine is given, it does not appear so soon in the urine 
as in health. It has no marked effect on the water, urea, and 
chloride of sodium, though it may at once arrest the rise of 
temperature. This is a most remarkable fact; but the inde- 
pendent observations of Redenbacher and Ringer seem decidedly 
to show that, after ague has been apparently cured by quinine, 
there occurs in the nest two or three days an increase in urea, 
chlorine, and water, at the hours when the fit would have occurred 
but for the quinine. In other words, the quinine dissociates 
these two symptoms, increased temperature and ureal increase ; 
it stops the 6rst at once, but not the second, for some days. 

Of these singular facts no explanation can be given, and 
indeed Ringer's careful experiments, which show so close a con- 
nexion between the temperature and urea,make them the more in- 
explicable. It would be well to wait for more facts on this point. 
Whether quinine lessens uric acid as in health is not known. 

The effect of other medicines has not been determined. 

On the whole, the condition of the urinary excretion during 
the prevalence of ague appears to be one of lessened elimination, 
or we may perhaps say, lessened metamorpliosis during the 



> Kiiili 






>. 28. 



' Nerel. Defer. Abeille. Prerichi. Hauiclika, quoted \>y Griesinfcen, op. cil.,29. On 
tlie other hand, Janni onVg fantid it once in " leieral hundred cuci of mtluialdiieue." 

* Martin Solon, Gazeite Mi^icale, \H%. 

• Rifcr, Mil. des Keini, t. iii, p. 370. 
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a-febril e hours, with tern por arr bci ghtened metamorphosia ( incnase 1 
of urea and uric acid) during the fit, proportioned to tlie tem- 
perature. When the disease is cured, the metaiuorphosis and 
elimination are much greater than during the a-febrilCj though 
below the amount in the febrile period. 



SECTION II. 

YBLLOW FEVER AND SEVERE BEMITTENTS. 

No accurate analyses of the urine in yellow fever have yet 
been made, but there are a great number of scattered obser- 
vations. At first the urine has the usual febrile characters, is 
scanty, lug h -coloured, or very frequently, if not always, contains 
bile-pigmeut. It very soou becomes albuminous, and it is 
probable that it is always albuminous at some period in every 
case (Croker Pennel).' Ballot found albumen invariably in 
300 cases. Certainly, in the very severe cases albumen is never 
absenti and very often, indeed, blood and casts of tubes are also 
present. It is perhaps in consequence of this profound impli- 
cation of the kidney that, as pointed so ably by Dr. Blair,^ a coa- 
dition of urffiiuia occurs in many bad cases of yellow fever ; the j 
nrea is retained, traces only appear in the urine {Blair and Ls I 
Hoche), and ammoniacal compounds exist in the blood, or are I 
found in the breath, black vomit, and stools. 

The urine is sometimes altogether suppressed, Porcher* J 
asserts that the nrea ami the uric acid are aliscnt, even when urine ' 
is passed, but his mode of examination was not very accurate. 

In cases of recovery, the albumen disappears. Chronic 
Bright's disease is never, according to Griesinger,* a sequence of 
yellow fever ('i"}. 

In severe remittent (m&Iarial) fever, Jones" found the nrea 
increased ; the uric acid lessened till convalescence, when it 
increased ; the pigment lessened. Albumen was very rarely 
present. If tliis last fact be confirmed, it establishes another i 
point of difference between severe remittents and true yellow I 
fever, but Jones's observations on albuminuria in ague are not in | 
accordance with those of other observers. 

' McdicD-Chiniigicnl Trant., tol. iixvi. p. 245. Pcnnell uyi that ■Ibumen Ii 1 
" nlviyt " prcHnt, >dc1 aometlmei in luch quintilr u to make the urine quite totid 

' British ind Foreign Mcdico-Chirurgictl Review, January, 1856, Appendix. 
Report on Yellow Fever, p. 45. 

* Cliarleiton laurnd, 1858, Janoarr. 

' Vircliciw'i Handbuck, Band it, p. 79- 

* Trui. ofthe Amer. Med. Au., 1859, p. SDI. 
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lu Western Europe a disease is not uncommonly seen in 
which there is gcuera! fever, often ratLcr severe for the time, 
but running a short course of from three to fourteen days, and 
not uecesaarily presenting local complication of any kind. The 
only eruption ever seen consists of the spots called the " taches 
bleufltres."* 

The urine during this disease presents the very type of the 
so-called febrile urine ; on the second or third day^ the amount 
of urine is extremely small (12 to 20 ozs.), of very high specific 
gravity (1035 — 1037). A hoy of fourteen years of age, with a 
temperature of 101° Fah., passed daily, from the fourth to the 
sixth day inclusive, 473 c.c., or 15 ozs., of urine, which con- 
tained 447i grains of solids; the sulphuric acid amounted to 
29i grains. Therefore both the solids and the sulphuric acid 
were much over the average, considering the age of the boy 
and hia very meagre diet. In a man aged twenty-one, at a later 
period, the temperature was 101 5° Fah.j the average daily 
amount of urine in four days was 610 c.c, or 19 ozs., of urea 
370J grains, of chloride of sodium 50J grains, of sulphuric acid 
29i grains. The colour was very deep ; there was a dense 
deposit of lithates. As the man was on starving diet, the amount 
of urea must be considered rather large. 

When the temperature falls, the quantity of urine rapidly 
augments, 

Putting aside cases of typhus and relapsing fever, the urine 
of which I have never examined at so early a period, none of the 
specific diseases have the water diminished so early in the dis- 
ease. While there is thus retention of water, the amount of 
urea and sulphuric acid, although it may be increased (if a 
single ease be enough for this opinion) , is not nearly so much so 
as in the height of tlie more severe and prolonged fevers. The 
chloride of sodium, although lessened, is not so in as great a de- 
gree as in typhus and tj^hoid fevers, and perhaps the diminution 
may have been attributable entirely to the diet. In another 
case of fcbricula, with most profuse sweating, the urinary solids 
were not incrcMcd. Unfortunately, however, the amount of 
urea was not determined in this case. 

' Grieiinger iMtei thai there mty be "roseola pitchei," but I bclieTe tbii ii 
<Io<iliifi.l. 

'' These sldemenla are Uten from my own obtenatious. 
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In six cases examined throughout the whole course of the dis- 
ease, the urine was never albuminous. 

The condition of the urine coiuciiles with the obsen'ations on 
the temperature, for this seldom runs up above 102", and in 
conformity with this, the ureal increase is moderate. 



SECTION IV. 



TVPHCS ABD0M1NALI8. ILEO-TVPHtlS. ENTERIC KEVER.l 

General character*. — As cases of typhoid fever usually begin 
insidiously, the coudition of the urine before the attack, and 
during the first two or three days, is uncertain. On the third 
or fourth days, at any rate, it assumes its special characters. 

Normal Constituents. 
1 . The water is greatly diminished, on an average about one 
half ; occasionally it fails even to one fourth or one sixth ; thus. 
Professor J. Vogel mentions a case in which it fell to 350 c.c. 
per diem, the physiological amount of the individual being 
1750 c.c. The lessening of water is moat marked ui the first 
week, according to Moos j^ the amount rises gradually during 
the second and third week, and at the end of the fourth, is, ex- 
cept in prolonged cases, near the natural standard. There are, 
however, many exceptions to this rule ; sometimes tyjthoid fever 
has a course only of foiurteen or sixteen days ; sometimes, when 
it is more prolonged, the symptoms become much milder about 
the sixteenth day, and the urine suddenly increases. Occasion- 
ally, it would seem from Alfred Vogel's,^ and from Brattler's* 
ol»ervations, that the amount is sometimes large, eveu during 
the height of the disease.* IJVequently the variations from day 
to day are considerable. 

' Dy the term " typhoid fe^Br " ii implied t contiafled fever diipioied during 
li/e by its cunne, by the eruption of roie.coloured ipoti and, utually, by diurhaa, 
ind characteriaed iniiriibly ifler dulh by diseaie of the Pcyerim and meienteric 
ginndi. I auume, 4fler Jenner.tbtt it i> oncntirelydittinct affection from micuUted 
lyphB.. 

' ZeLlichrifl (UT nt. Med., 1855, Band lii, p. 291, 

' lljid.. Bind iv. p. 31)2. 

' Kin Briirse ziir Urolagie, 1B58. p. 18. 

' It would appear, ha»v>er, from Alfred Vngel'a short cascB. that some of the 
palieatt were nearly cuntaleicent, and all of iittta drank large quantitiet of de- 
cuctioD of ulep. In leveral of BrUtler'i caaei, the amount of uhoe «u imill— tbe 
itenge for the flnt week irai 979 c.c. 
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The amount of urine does not stand in any close relation to 
the febrile Iieat, i.e., the thermometer may mark one day 104° 
Fall., and the ne\t day 100°, and the amount of mine may he 
the same. I have many observations on tliis point. Yet there 
is 8o far a connection between the two phenomena, that when 
the tem]>erature begins to fall permanently, the urine increases 
at once; or, according to Thierfelder,' two or three days after, 

2. The specific gravity of the urine is high in almost all cases 
where the urine is scanty. The exceptional cases will be 
referred to hereafter. The highest I have ever noted was 1038, 
but the average is from 1025 to 1030 in the first two weeks. 
At convalescence the specifie gravity diminishes, and this may 
occur before the amount of water increases ; in other words, at 
convalesence the lessening of the solids of the urine is often 
prior to the increase in the water. 

3. The urea. — Various statements have been made as to the 
amount of urea, Scherer, Becquercl,^ in both his works, and 
Simon, state positively that the urea is diminished. The latter 
author even affirms that " this decided decrease of the urea 
below the physiological average, is a characteristic peculiarity of 
the urine in typhus"' (i.e., T. abdominalis). Toraowitz also 
found the urea normal or lessened.* 

There cannot be the least doubt, however, that the statements 
are incorrect." The sources of fallacy will presently appear, but 
the analyses in typhoid fever are now too numerous to permit us 
to doubt that as a rule the urea is augmented. Professor Vogel," 
Alfred Vogel,^ Moos,' Brattler, and others, have examined many 
cases, and all these observations agree in showing that, certain 
conditions being absent, the urea is augmented during the febrile 
period, above the physiological standard, proper to the in- 
dividual, and sinks during convalescence below this standard. 
I can add the evidence derived from many cases examined during 
their whole course to this statement. 

The amount of increase varies ; Alfred Vogel has noted as 
much as 78 grammes, or 1200 grains in twenty-four hours; the 
largest amoui^t I have seen was 57 grammes, or 880 graina. 

' Uehtr Typhw, Vierordi'i Archi*. 1855, p. 212. 

' Tnile de diim. path.. 1854. f " ' 

' Oiemiitry of ItUn, Day') Lran. 

* AnRleclen nil dein Getfielc der pithoL Chim., ton Dr. Tomowi 
Wien Aute. IBSI, Ocl. and Nov., p. 844. 

' One hllicv, which need nol he igsin ftltuded to. ii the f>cl that m 
■nd Scberei'a anal<rBei refer only lo Ibe per-centage imount, ind aal 
eicreled in Iwenty.foiir houri, or hy « fiven weight of body. 

' Ncubaner'i ADleituDg, Id editioo, p. 248. 
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In most of my cases, the average increase has been ahont one 
fifth, i.e., if persons ordinarily excrete 400 grains, they would 
during typhoid fever excrete 180. The aupnentation of the urea 
is, according to Moos, Warnecke, and Brattler, most marked in 
the first week when the water and the chloride of sodium are at , 
the lowest point. The following table, compiled from Moos' 
analyses (eighteen cases), shows the relative amounts of these 
three coiutituentB. 

Mean excretion in twenty-four hour». 
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Wamecke,' from analyses in thirty men and twenty women, 
has given the following mean amounts of urea in grammes in 
twenty-four hoars : — 
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Brattlcr's' mean results, in ten cases, are aa follows :- 
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It must be understood, however, that these tables are obtained 

Trawl Med bj Moore. 
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■fay putting together many cases, some of them during one period, 
Bomc at another. They are therefore only approximate. Still 
the thi-ee series are very close. 

In Moos' cases tlie urea was about one sixth above its physio- 
logical amount in the first week, while the chloride of sodium 
was nine tenths below it. Gradually the proportions became 
reversed, Brattler's cases agree very closely with those of Moos. 
If the fever be continued beyond the third or fourth week, the 
urea keeps up in amount. 

The relation of the urea to the temperature is yet uncertain ; 
my own observations are too few to enable me to speak with any 
confidence, and the only analyses of real (but yet subordinate) 
value are those of Brattler. He found a greater amount of 
urea the higher the temperature. But the exact amount of 
excretion to body weight, the precise period of the fever, the 
attendant symptoms, and the diet, must all be more carefully 
considered. 

Brattler's cases gives — 
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Wamecke found the urea lessened when the spleen was very 
large ; riolent hiemorrhage also lessened it. 

4. The chloride of sodium, as appears from the above tables, 
is diminished. The amount of the diminution is very variable ; 
in one case I noted only traces during the height of the disease, 
although diarrhoea and sweating were absent; while in a case, 
also without diarrhea or sweating, the physiological excretion 
of which was 115 grains, the diminution amounted only to one 
half, or about 56 grains at the end of the second week, when the 
analyses were commenced. The numbers already quoted from 
Moos are probably nearly correct for most cases. 

The cause of the diminution is in part found in the lessened 
ingress of cldoride of sodium on account of the spare diet ; and 
sometimes iu the fact that large quantities pass off with the 
atoola, or perhaps bv the skin. Whether or not there is any 
retention in the body (as in pneumonia), is not yet determined. 
Alfred Vogel attributes the diminution entirely to the food, and 
HowitB* has lately advocated the same view, and has stated that 
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if the cliloride of sodium suddenly diminiBlics iu typhoid fever, . 
without alteration in diet, pneumonia will be generally found j 
and that, apart from pneumonia, febrile conditions have no 
influence on the chloride of sodium. In the absence of a perfect 
investigation, I must doubt both these stiitemcnU; without 
change of diet or diarrhoea, and without snperveuing pneumonia, 
I have noticed remarkable variations iu the chloride of sodium, 
and in some cases no explanation of the dinunntion seemed i 
possible except that of retention in the body. Helm' noticed I 
that in the Vienna epidemic, not only was the chloride lessened | 
in all cases, but that the entire failure of it was always ominous, 1 
but I have not been able to confirm this. I have known monjr 
cases do well in which the chlorine was quite aljsent. 

5. The uric acid is uniformly increased. Ou this point all 
observations agree. The amount of increase is relatively' greater 
than that of the urea ; it is often doubled, and sometimes the 
increase is even more than this. According to Zimmermann* 
the increase is regular up to the fourteenth day, at which time 
the uric acid is double its usual amount. It then diuiinishes (ac- 
cording to this observer) to the twenty-first or twenty-eighth day, 
anil then, during convalescence, falls below the normal amount. 
Spontaneous deposits of urates occur very frequently iu the 
course of typhoid fever at all periods, but most usually perhaps 
in the third week. Zimmermann considers them as a sign that 
cure is commencing ; but, from Thierfelder's accurate observa- 
tions,' they certainly stand in no determinate relation to the fall 
of tempeniture, and Bccquerel also loug ago* showed that they 
appear at no determined epochs, and are not indications of cure. 

When there is no spontaneous deposit, a drop of acid will ofteo 
throw down a dense precipitate of urates, and of amorphous uric 
acid. The causes of these deposits are not different from those 
in other cases. 

6. llippuric acid has been stated by Lehmann to be increased 
at the commenccmeut of all febrile cases. It is to be presumed 
that typhoid fever is not an exception to the rule, if it be correct. 
Weissmau, however, (Ileule's Zeitsch. 1858, Band ii, p. 339) has 
always found less hippuric acid than natural in " typhus " 
patients (abdominal typhusV) 

7. The sulphuric acid varies much ; if it be considered that 
about one third of what usually appears iu healthy urine is 
derived at once from the sulphates or sulphur of the food, and not 

> Sobmidl'i Jihrb., 1S57. No. 11, p. 256. 

* Cauilau'i Jahreilierii^lile Cor 1852. EUeiimaatt's Report on A;:u[c Diteatea, 
p. 160. 

' Vieronif. Archiv, 1855, p. 212. 

* Semiotique dei Urinei, p. 248. 
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irom tissue change, and that in tj'phoid fever there may be 
almost total ahetinence, it will at ouce be seen that, even if the 
SO3 in typhoid fever be below the healthy average, it may yet 
be really above the proportiou which is furnished in health by 
the metamorpliosia of tissue alone. Its amount is indeed %bout 
the healthy ajnount or a little above this in mauy cases. Thus, 
to refer only to my own observations, a young man passed 
during the height of the disease, while on very meagre diet 
(purging and sweating were of course absent) 26459 grains of 
S0( dady; during health and while on good diet he pnssed 
26671 grains daily. Another young man passed on low diet, on 
the fifteenth and sixteenth days, twenty grains ; during conva- 
lescence, nineteen grains ; and when perfectly well, and on 
generous food, twenty grains. In these cases, therefore, the equal 
ratio of the SO, indicated, when the influence of food is taken 
into consideration, more active tissue change. In other examples, 
the SOj has been three or four grains daily above the healthy 
range ; in many instances, it is a little below, as apparently the 
increased metamorphosis is not sufficient to balance the depriva- 
tion of food. Altogether, therefore, (purging and sweating being 
absent) the SOj is slightly augmented in typhoid fever as a rule. 

8. The phosphoric acid follows, to a certain extent, the same 
rule as the SO^ except that I have found it more generally below 
the healthy standard during the period of inanition.^ According 
to Beneke^ the earthy phosphates are always diminished in the 
early stage (from lessened food?). Whether or uot the POj is 
increased during delirium, is not positively known, as there is 
great difficulty in collecting the urine at that time. 

9, At first the pigment is sometimes enormously increased^ 
— measured in Vogel's method (by comparison with a scale of 
colours) it has sometimes amounted to 80 to 100 in 24 hours, the 
normal amount being 3 — 6 (Vogel), This is to be referred to in- 
creased disintegration of blood-cells. The urine is therefore much 
more highly coloured than the mere concentration will account 
for. According to Tomowitz' the colour is attributable only to 
normal pigment (urophtcin) and not to any abnormal substance, 
such as the uroxanthin of Heller, or biliphcein. 

In my analyses, which, as far as this point is concerned, are 

' BrBLtler'i obiervitioii* in len Cue) U diffrrent pcriodi of llie fever («e page 216) 
iliow great variBtiani in tlie PO,, but ii « rule it ou teaHRcd. ThR lowut imoiiDt 
in I man hob 0762 giiung, hutCliii wu In the Mventh week) the higbett wai 2 981, 
in tbe tecond Keek. It niii evidently liighcr in the Gnl and >ec'>nd. 

' Zar pbjt. nnd path, des Phoiph. u. oiili. Kilkes. Gott., 1850. p. 27. 

' ProfEUDr Vogvl lUtcs (Neubnuer'a Anieiiung, 2d cdiiian, p. 235) "tb»in ttl 
icule febrile dise^iei the quantity of pigment it greatly increaaed. in apile of Ibe 
coincident leigening nf the urine )" hu(, if (rue. in tnlny coaea there an tone im- 
portant excepliona. Ague apjiean to he one of iheie. 

• Op. eil.. p. Htl. 
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chiefly of the latter days, the amoojit of extractives and pigmrat 1 
has bi-en decidedly below the healthy Htandard ; but then, at this < 
timCj the destruction of blood corpuscles may have been carried 
far enough to prodnee some de^'e of ansmia. 

Scfiottin ha« observed an iacrease of creatin and creatiDinj 
doubtless from incre^ised muscular diaintcfrration. 

10. The acidity of the urine in typhoid fever, appears always 
great during the early period, simply from the concentration of 
the urine. When the exact amount is determined by neutralizing 
with alkali, it ia found to be below the average by one fifth 
or even by one fourth.' During the third week, when the 
quantity of urie, sulphuric, and probably bippuric acid is falling, 
the acidity lessens still more, and the urine may even become 
alkaline from fixed alkali. This seldom continues long, howeveTj 
and probably, from the influence of increased quantities of animd. | 
food being usually given about this time, the acidity afterwards 
increases. The proportion of cases in which the urine becomes 
alkaline from fixed alkali is uncertain, as no writers have distin- 
guished between the alkalinity of fixed alkaU and ammonia. I 

The urine becomes alkaline from ureal decomposition, in s ' 
great number of cases, soon after being passed ; there is in fact I 
always a tendency to this when the acidity of the urine is slight ; 
and, besides, in typhoid fever there is often partial retention in, ' 
or imperfect evacuation of, the bladder ; and, in many cases, there 
is an increased quantity of mucus. Tomowttz noticed alkaline 
(ammoniacal urine, no doubt from decomposition) in no less 
than 90 out of 137 cases, at some period or other; but it is 
probable that this is much too high a proportion. In these cases, 
the urine is usually faintly acid or neutral when passed, and 
becomes alkaline in an hour or two. Deposits of phosphates of 
coorae take place. A\'hen there is great retention, the urine 
becomes ammoniacal in the bladder. 

Whether there is an increase of ammoniacal compounds 
independent of ureal decomposition, is not yet known, and ia 
evidently a point which will be decided with great difficidty. 
Some analyses by Scherer would seem to imply an increase. 

Abnormal CoHsliluenls. 

1. Albumen occurred in seven outof twenty-one of mycases, or 
in 33-33 per cent. In five of these cases, or in 238 per cent, it was 
tem|K)rary, and entirely disappeared before the patients left 
Hospital. In the other two cases it was permanent, i.e., it 
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friKtioni, Ijus fouiid " thit In moat diaei 
,</ lessens, and ii ilmaaL ncier incm 
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existed when the patients left the hospital well of the fever. 
In one of these two, it existed when the urine was first examined ; 
in the other, the urine, at first nou-alhurainous, contained after- 
wards blood in small quantity, casts and albumen in^ large 
quantity. Althoufth I had no opportunity of knowing what 
course the kidney disease afterwards took in this ease, there was 
evidently a very profound kidney lesion, which did not pre-exist, 
but was immediately exeitcd by the fever, 

Becquerel found albumen in eight out of thirty -eight eases, or 
in 21 per cent, ; Andral noted it only in one of thirty-four cases, 
or 2-9 per cent. ; but it may be questioned whether the urine was 
examined carefully eveiy day. Griesinger found albumen com- 
monly, though it was very temporary. In thirty-six cases he met 
with only four or five (!) in which itwaa never present.' Kereheii- 
steincr ' found albumen in a fourth part of the severe cases. 
Brattler noticed it nine times in twenty-three eaace, or in 39 
per cent. 

2. Leucin and tyrosin have been found by Frerichs, but at 
present no observations have been made on the exact frequency 
or import of this occurrence. The quantity must be small. 
Hoppe indeed was able to find none.^ 

3. Abnormal pigment is rare ; and bile pigment occun in a 
very small proportion of cases. 

4. Renal epithelium, easts, and blood, are sometimes seen in 
the cases with temporary albuminuria, but usually soon dis- 
appear. The blood in my own cases has been always in micro- 
scopic quantities ; but in very bad cases, there may be a greater 
amount. Zimmermann states that, in all hut very slight cases, 
even where there is no albumen, renal cylinders may be found ;* 
on this point I cannot speak decidedly, but I doubt the accuracy 
of the statement. 

Bladder epithelium and pus are seen in some cases in small 
quantities, but considerable cystitis is rare, imless there is reten- 
tion from partial paralysis of the bladder. 

5. Si^ar has not yet been found in typhoid fever. In diabetic 
patients who become afi'ected with typhoid, the sugar greatly 
lessens, and sometimes disappears. 

Incidetttal circumstances affecting the Urine in Typhoid Fever. 

Diarrhoea. The foregoing obsenations chiefly apply to eases 
of typhoid fever without great complication, and without any 
profuse amount of diarrhosa. 

■ Virchow tUndb., B>nd ii. p. 16S. 

' ticnie'i ZeJtach, 1869. Band v, p. 157. 

> Deuucbe Kliiiik. 1858, No. 51. 

< Caniiitrs J«bre>b. for 1852, Eisenmanni Report on Acute Dlwuea, p. IGO. 
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I examined the urine for four days (fifteenth to the eighteenth I 
day inclusive] in a case without diarrhcea, and then for live daya I 
(twentieth to the twenty-fourth inclusive) during the occurrence ' 
of moderate diarrhcea (three loose stools in each twenty-four 
hours). At this time, according to the usual rule, the water 
and chloride of sodium should have been gradually augmenting. 
The effect of the diarrhcea was to diminish both water and 
solids, but in diflerent proportions ; the water was lessened by 
nearly one half (from 640 to 372 c.c.ji the solids by one quarter ] 
(from 433 to 343 grains in each twenty-four hours). Of tho 
several solids, the chloride of sodium was especially affected ; it j 
fell from 34 to 6J grains in each twenty-four hours ; viz., almost f 
five sixths; the urea was lowered, but in a much less degree; the j 
SO3 fell from 22 to 16 grains; the phosphoric acid was i 
unaffected. The cause of the lowering of the chloride of sodium 
is evident, for the typhoid stools contain a large amount,' and 
this is of course increased in diarrhoea. This and other cases 
prove, however, that no great amount of urea, or of compounds 
derived from it, pass oH' by the intestinal mucous membrane; and 
therefore this membrane is not in typhoid fever, as a rule, ao 
eliminating channel for urea. The typhoid stools are highly , 
ammoniacal, but this may proceed from other causes besides the I 
decomposition of urea. All the nitrogenous extractive matters ] 
give rise to ammonia, If in diarrhcea ureal products passed off, < 
surely the urea excreted by the kidneys would be lessened. In 
some cases iudeed, diarrhcea does not diminish the urea at all; 
thus. Moos mentions a case in which, on the sixth day, without 
diarrhcea, the urea amounted to 363 grammes ; and on the ninth 
day, with four loose stools, to 3G'7 grammes. 

Occasionally during diarrhcea the water remains abundant — it 
is even increased ; but this is exceptional, and depends, perhaps, 
upon other obvious circumstances, such as drinking great 
quantities of water, or lessened action of skin. 

Sweating. — The effect of great sweating, when it occurs in 
typhoid fever, has not yet been traced out; but it is noticeable 
that the amount of urine tends, as a rule, to increase after the 
twelfth day, when the sudamina appear. 

Diet. — The effect of diet need not be discussed. It is of 
course unlikely that its influence will be overlooked. 

Non-excretion. — Although in many cases of typhoid fever 
there b, throughout, an abundant excretion of urea and uric 
acid, this is not the case always. The urine is sometimes not 
only scanty, but deficient in solid matters. This state of things 
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often coincideB with what is termed the putrid, adynamic, or 
profound "typhoid" state. The lessening of the urea and 
other urinaTT ingredients must be ascribed, not to diminished 
formation, hut to diminished excretion ; for not only are the 
CB^es quite exceptional, but there are always coincident symp- 
toms, which imply more or less blood-poisoning from retention. 
The late researches, also, of Picard,' have shown that in all 
febrile cases (even when excretion is active i*) there is accumu- 
lation of urea, and doubtless of other urinary products, in the 
blood ; and this condition, which exists in all cases, would appear 
to be in some carried to an extreme degree. 

I do not assert that the intense " typhoid state " is owing 
entirely to such retention ; there are other causes, such as the 
profound prostration of the nervous system, the absorption of 
putrid matters &om the intestines, the passage into the blood of 
the products ofthe splenic, hepatic, and glandular metamorphoses, 
or of the products of the scattered inflammations in the lungs or 
elsewhere, which often occur in typhoid, which are also in action. 
But, mixed up with these or independent of them, non-excretion 
of urinary products plays an inij)0rtant part ; and some portion 
of the " typhoid state," which is a condition not necessary to 
typhoid fever, is an uriniemic condition, Such cases doubtless 
have misled some of those observers who have fancied that there 
is always diminution of the urea in typhoid fever. The diar- 
rlicea which may attend them does not prove of benefit, probably 
from the fact already noted, that urea or ureal compounds do not 
pass off by the intestinal mucous membrane, or do so in very 
small amount. 

The causes which thus check excretion in typhoid fever, are 
not well understood. Sometimes there is certainly enough 
kidney implication, to lead us to suppose that the transudation 
in the renal vessels does not occur so quickly or so perfectly as 
usual. But then, in other cases, there is no albumen, blood or 
renal cylinders in the urine ; and therefore no obvious renal 
affection to prevent tlie passage of water, urea, and extractives. 
Yet that leas water, urea, and extractives do pass, is certain ; 
and it remains to be shown whether we are to look to the 
kidney- structures (as is most probable] or to lessened pressure 
of the blood in the renal vessels, from failing circulation ; or 
to some special condition or combination of the urea which 
hinders trail sudatiou. 

The non-excretion of urinary substances may occur at any 
period, but is perhaps most common in the third and i'ourth week, 
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when the first stage of the disease is over, and when the ^^H 
exudation in tbe patches of Peyer and in the mesenteric glands ^^H 
is softening, when the secondary blood-poisoning occurs, and ^^H 
when the heart's action is most failing. ^^H 
Coincidenl inJJammations. — The usual exciting causes of ^^^H 
inflammations, (cold, &c.), and especially tbe absorption into ^^^H 
the blood of putrid substances, from the ulcerating patches of ^^H 
Peyer or other diseased parts, may be usually, and probably ^^1 
correctly, considered to be the cause of the secondary inflam- 1 
mations (pleurisy, lobar and lobular pneumonia, parotitis, &c.) J 
which may occur in typhoid fever. It is probable, however, ^^^J 
that deficient urinary excretion, may have a share in their pro- ^^^H 
duction. I have obscired the urine in one case, before and ^^H 
during an attack of inflammation (pleurisy) in typhoid fever. The ^^H 
following was the result : ^^H 
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tVhile the water was not diminished, the lessening of the ure 
one-third), of the sulphuric and phosphoric acids (nearly one 
lalf), is very remarkable; the ClNa was even increased. Th 
effect, in fact, of the local inflammation, was precisely the revers< 
of that of diarrhoea, as far as the water and ClNa were con 
cenied. I have not been able to examine any other case o 
yphoid fever, during the existence of a local inflammation ; bu 
as I have observed similar facts in other febrile diseases (rheu 
matic fever) it is extremely probable that tbe development o 
ocal inflammation and deficient excretion in this ease, were no 
eoincidences, but were closely allied. Of course it is mos 
trobable that the inflammation was caused by the non-secretio 
)roduecd by some unrecognised condition. The condition of th 
urine in comcident inflammation of the lungs or brain has no 
yet been determined. 

Inanition. — The influence of inanition is often marked at th 
ater period of typhoid fever, iu cases in wliich food has bee 
.oo loug withheld, or in wtiieh the patients were attacked wit 
ever while debilitated from any cause, or while anxmic or con 
valescent from other disease. 

L ^^ 
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This class of cases is not uncommon in large cities : thus, a 
person who has been liting for some time on insufficient diet, and 
has been perhaps leading a very sedentary life, is attacked by 
typhoid fever. No doubt, before the fever, tissue metamorphosis 
Had been inactive ; aud, probably, excretion had been deficient. 
Even the fever does not raise the excretion to the healthy 
standard of more robust individuals, or the previous unhealthy 
state still impedes excretion. It is, of course, a mere sup- 
position, but one cannot help believing that some of the analyses 
which represent the urea as small in amount were in such per- 
sons. These individuals are notoriously bad subjects for fever; 
partly, no doubt, from the condition of their systems ; partly, 
in all probability, because excretion is imperfect.' 

Convalegcenct. — During convalesceuce, the excretion of urea, 
nric acid, pigment, extractives, and sulphuric acid, sinks for 
some days below the standard proper to the individual.' The 
water and the chloride of sodium are abundant. It would 
seem as if the intense activity of the retrogressive metamor- 
phosis was succeeded by a state exactly the reverse. The con- 
structive processes are active, the body gains weight, the muscles 
regain force, and fat is rapidly deposited. As this must be 
considered an healthy condition, it is to be assumed that the 
diminution in the urinarj' ingredients is not a consequence of 
non-excretion, but of n on -formation. The length of time this 
state of things lasts is doubtful. Sometimes it is only for 
three or four days; sometimes for a week, ten days, or, perhaps, 
even longer. 

These various circumstances — diarrhcea, medicine, diet, 
inanition, local inflammations and congestions, blood-poison- 
ings from absorption of putrid matters, and deficient urinary 
excretion from decided kidney disease, or unknown conditions 
— are the chief causes which produce deviations from the usual 
or, if the term may be used, normal condition of the urine la 
typhoid fever. 

Judging from the urine alone, it might be assumed that the 
febrile action is strongest in the first week in typhoid fever, 
although the temperature is highest in the second and com- 
mencement of the tliird week. But the diminution of the urea 
in the second week (if Moos' observations be correct), may 
be ascribed, not to decreasing fever, but to the fact that inani- 

' Thne ramarki applf more or Im to ail other diKiiei, M Ihit I need not occupy 
■pace bf rcforing in otiier cmn to the cfTccti at inanilion. 

' Brilller mentions a case in (he jevenlh week, with great atrophy and Tomiling, 
in whicli the urea wai only 7 grammes in twenty-four hour*. 
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tion and decreasiug body-weight must exert a counterbalancjiig 
effect to the pyrexia. 

In typhoid fever, as iti so many other pyrexial conditions, 
we see the remarkable fact of the extraordinary increase of 
the uric acid. While the urea is increased by only one fifth, 
the uric acid ia often doubled. Although their chemical com- 
position, and the fact that uric acid introduced into the system 
produces urea among other products, does certainly give weight 
to the view that one substance is a stage of the other, their 
relative amounts in typhoid and other fevers, as far as these 
are known, do not support this hypothesis. It would seem 
probable, that when the urea is in large quantity, the uric acid 
18 so also ; whereas, if one is a lower grade of oxidation than 
the other, these amounts should be in an inverse ratio to each 
other. We cannot suppose that the uric acid is produced in 
such enormous quantities as to he incapable of conversion into 
urea beyond a certain point; were this the case, its amount 
would surely be much more variable than it is ; it would not 
have, aa it has really, a certain range in disease up to 20 to 30 
grains perdiem, which it never, or almost never passes. Notvand 
then, surely we should have a much larger quantity failing to pass 
into urea. So also the urea may change considerably from day 
to day, while the uric acid may remain constant. How can this 
be accounted for on the hypothesis of convertibility ? 

Considering the apparent independence of each other of urea 
and uric acid, it would seem much more probable, that each 
is produced by the metamoi-phosis of a definite structure 
or substance ; and that, under ordinary circumstances, there is 
no conversion of uric acid into urea. Physiology will doubtless 
be able to indicate whence the uric acid is derived, at present 
it is mere guess work to hazard an opinion ; but the fact that 
uric acid is found in such large quantities in the spleen, the organ 
which is especially affected in so many pyrexial conditions, leads 
one to think that there may be some connection between the 
splenic hypcrsemia and the excessive production of uric acid. 

The increase in the pigment is doubtless owing to augmented 
blood-cell disintegration ; but, whether this occurs iu the vessels, 
or in some organ (liver or spleen ?), is not known. 

The excretion of SO, in typhoid fever indicates that there can 
be no unusual accumulation of sulphur-eontaiuing substances in 
the system, but that the SOg is derived merely from the slightly 
more rapid disintegration of the natural tissues. There is no 
parallelism between the SOj and the urea. 

The effect of remedies on the urine of typhoid fever has not 
yet been accurately determined, 
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The study of the urine in typhoid fever throws at present no 
light on diagnosU, as the cliaraeters are commou to so many 
febrile afl'ections. It has been, indeed, considered by Moos/ 
that cases of intestinal catarrh, resembling typhoid fever, may 
be distinguished from it, by the fact of the urea not being 
increased, or the chlorides so much diminished in the former 
disease. The cases recorded by Moos, however, seem to mc to 
be of uncertain diagnosis; and, in four cases, it may be ques- 
tioned whetlier they were not really mild cases of typhoid. 

The prognosis, in severe typhoid fever, has appeared to me to 
he more favorable in proportion to the free excretion of urea and 
uric acid. As a certain amount of urea and uric acid must 
be formed in every case, in proportion to the fever {the tem- 
perature?), and to the siisceptibility with which the tissues 
of the individual undergo metamorphosis, it might be assumed 
that the excretion of these effete substances is a most necessary 
point. This is confirmed by observation ; for, although a large 
amount of urea and uric acid indicates a high febrile state, 
and, therefore, so much the more danger, yet it is undoubted 
that there is more peril in retention than in any amount of 
fever and formation with elimination. The greater the excretion 
in typhoid fever the better ; and, as long as 500 to 700 grains of 
urea in men, or 300 to 500 in women, are being passed in each 
twenty-four hours, the prognosis so far is favorable. But, when- 
ever, while the fever continues, the tu^a falls much below these 
amounts, we may anticipate, that in consequence of it, or of 
the cause that produced it, a low typhoid condition may come 
on; or, that (probably), some local inflammation, as pleurisy, 
may take place, aud relieve the blood for the time from some of 
the effete products. 

The existence of slight albuminuria or hiematuna is not of 
itself unfavorable, but if either he in large amount, or if there 
be signs of desquamative and croupous nephritis [exfoliation 
of epithelium, renal cylinders) some amonnt of retention and its 
consequences may be expected. 

The condition of the urine influences the treatment oi typhoid 
fever. 

In the absence of any direct antidote, or of means of per- 
manently decreasing the febrile heat,^ the chief indications of 
treatment in typhoid fever are, I believe, to restrain the 
diarrhisa, to stimulate the nervous system when necessary, and 
to obtain a free action of the kidneys. Aa long as the 
excretion of urea and uric acid is abundant, no diuretics arc 



$ 10 hnt proTed the good effects of calomel when 
Archit tilt phyi. Heilk., Ubl. p. 3S7. 
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necessary, but whenever tlie amount of the eoUds falls greatly, J 
which can be known at once with sufficient accuracy, by a coiOf^ 
parison of the quantity of urine passed in twenty-four hour^] 
with the specific gra^-ity, means must be taken to increase, :' 
possible, tiie urinary elimination. The warm bath, with re 
peated small doses of the alkaline carbonates, or of the nitratftl 
or bitartrate of potash will often effci-t this. J infer this simp^* 
from the increase in the water and solids, for I hare not been aM 
to make any satisfactory analyses under these circnmstancca. 

In two cases, I have tried the etfects of coffee in typhoid fever^J 
The results (see Gidstonian Lectures, ' Medical Times andfl 
Gazette,' 1855) are not very decisive, so that I shall leave thentfl 
till other observations can be added to them. 



TYPHDS EUNTHEHATICCB. 

Normal constituents. 

Of the urine of typhus,' properly so called, wc possess scarcely I 
any knowledge. Till very lately most observers classed typhoid 1 
and typhus fevers together, and it is impossible to know to whichf 
disease their analyses referred. 

The only complete analysis in undoubted typhus with which ll 
am acquainted, was made by myself.' In this case the con-r 
dition of the urine was that of ordinary pyresia. The waterl 
was lessened; the urea was increased one fifth; the uric acid 1 
was in large amount, and spontaneously, or on the addition of I 
an acid, deposited ; the chlorides were entirely absent, though 
there was no diarrhcea or sweating; the sulphuric acid waa 
rather high ; the phosphoric acid was not determined. The 
free acidity was very slight, and (differing from many pyrexia) 
the pigment and extractive matters were throughout in small 
amount. In this ease, the urea continued large, and the chloride 
of sodium small in amount, for some days after the temperature 
had fallen to below the normal limit. The excretion of urea 
was remarkably regular in amount from day to day, for 
during ten febrile days its range was only 15 grains {1 gramme) 
below the mean of the ten days, and 20 grains (1| gramme) 

' A diictie coniidercd tn be entirely diilinct from typlioid fever. Dia^aaed by 
the uiitencc of > speciil eruption ind coune of ijinpioQii. No intettinal aflbelian, 
except » ■ com plicition (djientery, inteitjnal catarrh), 

' Medical llmei and Guette, Harcb, IS57. 
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abore it. And this took place with great alterations in tempe- 
rature. It then, as usual, fell during convalescence, and rose 
again to the healthy Btandard in three or four days. The 
cliloride of sodium was clearly retained in this case, for there 
was constipation, and the skin was dry, so that none could 
have passed off by the intestines or surface.' 

Edwards ^ states, that in twenty cases of typhus the urine wa« 
pale and of low specific gravity. This might have l)een from 
deficiency of ClNa and pigment. 

It is, however, generally stated that the urine in typhus is high 

' 1 gilt the (ible ihowing the urinary eicrelion in twfnlj-fouc faoun. Weight 
of {wlienl, 129 lbs. avoir. Diet lotr, but nal iCarving. Tbe effect of cuffei wa> to 
relicTE headache, and apparentiy lo inereaie (he urinary Hater and urea : 



ssi. 


s 


,«™or 


*b^°3i'^ 


oTS 


Uns. 


CIN. 


so* 


BcmukL 










O/J. 


Graini 




Graini 




8 


103° 


Dry 




26 


352-67 




3H'325 


No mediciiK 


9 


103" 






27 


542 




39'673 




10 


102" 




1 


41 


723 


„ 


44-813 


/120 graini of ex. 
1 tract otcolTee 


II 


102" 






36 


516 




34'160 




12 


97 5 






33 


521 




38-520 


Do. eutot oil 


13 


975 




I 


31 


519 




36-190 


No medicine 










271 


526 




39400 




15 
16 


96" 






Si' 


516 




39-400 


'■ 


17 


96° 


... 




30 


531 


„ 




„ 


18 






1 


50i 


507 


cruainR 


38-50 


.. 




















20 






1 


m 


344 








21 


9B" 




1 


32 


336 








22 








39 


401 








23 






1 


10 


459 


173-31 






24 






1 


AKi 


432 


16212 


4403 




25 






I 


GO 


4S8 


172-31 


49-60 










1 


46 




165 05 


3714 


" 



n thia c«K, therefore. 1 kilograaime of hady.vieighl exereled during twenty-four 





D™. SOj, 


Wi^. 


On the 8th and 9lh day. of 
thefebnleperiod(»vcrBge ■ 
Blce«ioftenip..5='Fah.) 

U the period of complete 
MnTaleacenee. 24tb and 
2SthdayB, good diet .- 


OrammM 
0-588 

0-507 


Granimea 

0-042 

0052 


13 
29 



' Monthly Journal (Edin.) of Med, Science, 1854, p. 235. 
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coloured. It is Bingular enough there should be any doubt on 
so simple a point. 

Abnormal corutittteii/s. 

It would seem that the urine in typhus is much more fre- 
quently albuminous than in typhoid fever. Dr. Edwards' found 
the unne in fourteen cases, e.tamined before the eighteenth day,, 
to be always albuminuus. In six cases, examined after tn^,! 
twentieth day, there was no albumen. i 

Oppolzer' noticed albumen in most cases, and sometimes 
cylinders; the amount of albumen was often as great as in 
Bright's disease. On the other band, Wunderlich found albumen 
only in four out of forty-nine cases of cxauthematic typhus. 

Dr. Sidey^ noticed albumen " in a very large proportion of 
cases " in Edinburgh ; it occurred invariably towards the crisis 
of the fever, and in many cases on the sixteenth day of the 
disease. It continued for four or five days, 

Possibly in typhus, ammoniacal compound may be present, 
underived from decomposition of the urea in the bladder or 
after emission. But at present this has not been proved satis- 
factorily. 



BELAPSING FBVEE, 



The last epidemic of relapsing fever in this country occurred 
before the employment of the volumetric means of analysing 
urine. Scarcely anything definite is therefore known on the 
subject. Before the " crisis " the urine is high coloured ; it 
often contains bile-pigment, but is seldom albuminous or 
bloody,* At the crisis when the temperature falls suddenly, and 
there is great sweating, the urine often also increases greatly 
and suddenly in amount. In the first stage, the uric acid is in- 
creased, and probably the urea also ; the condition of the 
chlorides, sulphates and phosphates is uncertain. 

In some bad cases of relapsing fever, there is more or less non- 
escretion {without albuminuria?), and symptoms of urinsemia 
and cholajmia.' 

■ MoDthlf JaamkI (Edin.) of Med. Science. 1854, p. 25S. 

' Schmidi'i Jihrb., iBb7, No. 11, p. 255. It is luumcd that tTphai eianthe- 
mUivu* ii apokea of. 

> Begbie, in B. and F. Med.-Cbir. Rev., Jalf, 18S3, p. 59. 

* Grieiinger, Virchow'i Hindb., B»nd ii, p. 216. 

' Vide the Treatiiei of Cormick and Wardell on this point. 
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SMALL- FOX. 



SECTION VII. 



Normal consliiuenls. 



In small-pox tlie urine presents the ordinary febrile cliaracters 
of lessened quantity and heightened colour. The diminution 
in the urine liksts in bad cases till the eleventh or twelfth days. 

1. The urea is increased when the temperature is high. 
Moos noted 33 grammes or 509 grains in twenty-four hours 
while the patient was on fever diet while in a case with scarcely 
any rise in temperature, the amount was only 22 grammes or 
339 grains. 

2. The uric acid is increased, and sediments of urates occur 
throughout, either spontaneously or on the addition of an acid. 

3. The amount of the chlorides is not known ; in two cases t 
found them lessened, but, perhaps, not in a greater degree than 
the meager diet would account for. 

4. The sulphuric acid is either at, or a little below, the 
healthy amount ; the influence of food being taken into account, 
it may be considered as being a little increased. In one of my 
cases (a man) it averaged 2527 grains on the seventh and eighth 
day; in another (a woman) it amounted to 19 grains in each 
twenty -four hours ; both cases were confluent and severe. 

5. The exact amount of the phosphates, pigment, and extrac- 
tives, is uncertain, but the pigment is certainly increased. 

Abnormal constituents. 

Albumen is often present at the height of the disease, but is 
temporary ; 1 observed it in two out of five cases, once with a 
little blood ; Martin Solon in five out of eleven cases ; Becquerel 
in one out of eleven cases ;' if added together these cases give a 
proportion of 29'6 per cent. It sometimes appears at the onset 
of a very severe case, and then disappears. BUe-pigment is very 
frequently present — a fact first noticed by Schonlein. 

Leucin and Tjrosin could not be found by Hoppe -^ Frericho, 
however, detected them in one case. 

In malignant small-pox, the urine contains blood or dissolved 
h%matin. In very severe confluent, but not specially malignant 
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emtm, Uood oAen appens in aEght, and Mnetina in 
aawoDt. Benal CTttnom aie tuH nneainaMm. 

Tlw Uaddcr ia illccted in a great oomber of caan, and 
m iiHiiiwil nocm. If tbe urine be retained in torpit 
Boni-coinatoae eaaea, it beoomes soon ammooiacal, as 
OHM with CBtanlial mtitis. It is probably in tbese cases 
the mlpbttretted hydngea noted by CheTallier, Uofle. 
HeUer, ia fbond. 



SECTION vin. 

In varicella tbe urine is asnaUy little affecttrd ; Scbottlem J 
KtateR that in tbe early stages it is often as limpid as in hysteria.''! 
When the fever runs faigb, it assumes the usual febrile cbanM>>9 
ten (Becqoerel), 



SECTION IX. 



I 



In mc^asles, few analyses have been made. Brattler noticed 
in a man, aged twenty-five, on the second, third, and fourth days 
of eruption, temperature 103° Fah. (diarrhtEa present), 945, 
580, and 'J-15 c.c. of urine ; 51975, 33-66, and 51 grammes of 
urea; none, 0-348 grammes, and no CINa; and 2-44, 116, and 
1-89 grammes PO,, On fever-free days, after disappearance 
of the eruption, tne man excreted 410 c.c. urine: 18o6 
grammes urea; 2'87 grammes CIN, and 082 POj. Accton 
(C„H„OJ was discovered in the urine of one patient by Fetters.' 

Albuminous urine is extremely common in some epidemics, 
and ap|>carH simultaneously with the eruption;' it then may 
diaa|>near and reappear at the period of fading of the rash. 
Illoou in small quantities is common. In the Lcith epidemic of 
1864, the recoveries were most speedy when the albuminuria was 
greatest. 

■ Siniun'i Chcmiatr)', bj Diy, toI. ii, p. 282. 
' Mciuncr'i Report on Phyi. for 1857 1 Henlc'i Zeiti., Band iij, p. 311. 

■ BraiTD, On tlie Epidemic Mcule* of 18S4. in Leitb (Hontiil; Joimii], April, 

i8sa). 





SECTION X. 



Normal constituents. 

In scarlet-fever the urine has the ordinary febrile chararters. 
During the first six days the amount is small ; the urea and 
uric acid are increaaed in amount, and sediments of urates occur. 
In a girl, aged thirteen, Uhle ' found the urea greatly increased, 
each kilogramme of weight excreted 0'677 in twenty-four hours ; 
during eouvalescence only 0-48G. Brattlcr gives a case in a man, 
aged twenty-four, who passed 41 grammes of urea during the 
fever ; 42 in defervescence ; only 23 in eouvalescence. The 
chlorine is sometimes greatly lesscDcd (Brattler), and aug- 
ments in convalescence. The nmounts of sulphuric and phos- 
phoric acids are not known. On the sixth to the eighth day, 
if the case goes ou well, the urine hecomcB abundant, pale, and 
the reaction is neutral or feebly acid. 

Almormal constilaenti. 

According to Holder's examination of seventeen cases, there 
is bile-pigment during the first six days.^ 

The urine is especially affected in scarlatina, from the very 
frequent, if not invariable, implication of the kidneys and 
bladder. It becomes albuminous in a large proportion of cases, 
though not in all. t>r. Warburton Begbie, who first drew 
attention pointedly to the extraordinary frequency of albumin- 
uria, believes it to be present at some period in almost every 

le," From the observations of the majority of observers, there 

1 be little doubt that it is most common after the sixth day, 
and during desquamation. In seventeen cases. Holder never 
found it before the sixth day ; it then appeared in every case, 
md lasted for three to nine days. It is usually associated with a 
large amouut of renal, pelvic, and bladder epithelium, but not 
with renal cylinders (Begbie), unless there be dropsy. 

The exact proportion of cases in which albuminuria occurs 
during desquamation, is uncertain, and the statements are so 
discordant as to have led to the belief that the proportion varies 
in different epidemics, or even in different periods of the same 

I Scbmidl'i Jahr., 1839, No. 10, p. 12. 
' Schmidi'i Jahili,. 1B36. No. 7, p. Pfl. 

' Sec his [Wperi in the Monthly Jourd>l. IB52 ; auii in the Bcitiih and Furcigii 
Medico-CLirurgical Review, Jul;, 1S&9, p. b'i. 
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epidemic, or tliat it may be affected by treatment. It is, how- 
ever, lughly desirable tliat this subject should be again ia- 
vesti (rated. 

In addition to albuminuria, the desquamation of the kidney and 
bladder epithelium produces, in many cases, a tendency to the 
early decomposition of the urea, and of course to alkalinity and 
deposition of the phosphates. lu malignant scarlatina, as in 
maliguant variola, there may be considerable hicmaturia or 
passage of dissolved liiematiu. 

Albuminuria oeeuning during desquamation is usually 
transient, l)ut it may continue until an attack of dropsy occurs. 
Sometimes the aliiumcn totally disappears, and reappears whea 
dropsy comes on a fortnight or three weeks later. 

In scarlatinal dropsy, almost, if not all, the evidence adduced 
in this cooutry would show that albuminuria, with blood, renal 
epithelium, and cylinders, is au invariable accompaniment. In 
fact, icarlatiual dropsy is very generally considered as most inti- 
mately connected with the kidney disease. When the kidney 
disease is well marked, the characters of the urine exactly 
resemble those in the so-called acute Brigbt's disease, and wiU 
be described in a future section. 

It has been stated, however, both by Simon' and Becqnerel," 
that scarlatinal dropsy can occur without albuminuria. 
Becqucrel states that these " cases are not veiy uncommon," and 
depend on a diminution of the quantity of albumen in the 
blood; he makes therefore two varieties of scarlatinal dropsy j 
one with, the other without, albuminous urine. Philipp of 
Berlin^ appears to have often met with dropsy without albumin- 
uria, and Ililliet and Barthez* certify to the same fact, and 
quote from Noirot an assertion, that albumen is wanting in one 
third of the cases of scarlatinal dropsy. Rayer,^ moreover, refers 
to similar cases of which he had knowledge. 

Possil)ly, as observed by Lcgendre, some of this discrepancy 
may arise from the urine not being examined throughout the 
whole dropsical period, but merely perhaps once or twice, 
towards its end, when the albuminuria may have disappeared. 
It seems, however, hardly likely that all the negative cases can 
be so explained ; and at present the evidence is decidedly in 
favour of the opinion that albuminuria may be wanting in scar- 
latinal dropsy." 

' D»y'i TranilatioQ, vol. ii, p. 279. 

' Tnili di Cliimie Palholngique, 1854, p. 313. 

' Simoa'i ChemiHry. hj Dnj, vol. ii, p. S8U. 

* Trsitf dcB Maladiei d« Enfaiili, 2d edit., 18r>4, vol. iii, p, 1 7». 

" Malad. di's Reini, 1S41. tome ii, p. 446. 

' On tho microjcopic cliBrautera of Ibo urinuji ledimenta in dropiy, lee Tripe't 
Eni7 in the Brituh «nd Foreign Med.-Chir. Review. Jan. 1854. The large celli 
referred to bf him at luge 244 were no doubt epithelial celli rrom (be pelvis. 
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EKYBIFELAS. 



SECTION XI. 



I 



I 

I 



ERYSIPELAS (IDIOPATHIC), 

Normal constituents. 

In erysipelas of the head and face, the urine has the ordinair 
febrile character, although it is often not very etrongly marked. 
In a man aged twenty, on the lifth and sixth days of the 
disease, I found the water averaged, in each 24 hours, 26^ 02. 
(821 c.c.) ; the solids, 636 grains ; the chlorine, 19 grains ; the 
SOj, 2874 grains; the uric acid, 438 grains. Although the 
urea was not determined, yet, as the chloride of sodium was 
diminished, and as, considering the starving diet, the amount of 
solids was greater than natural, it follows that the urea or the 
extractives must have been augmented. The SOj may be per- 
haps considered to be very slightly increased, as during conva- 
lescence, on good diet, the amount was 26 grains. The only 
point of interest is the fact that the uric acid, which is so very 
generally greatly augmented in the pyrexiffi, was not so here; 
possibly it may have been naturally small in amount in this man 
during convalescence; indeed it then amounted to only 0'707 
grains in twenty-four hours. Whether, then, it was a peculiarity 
of this case, or whether erysipelas of the head and face does not 
augment the uric acid so much as other fevers, must be left im> 
decided. The chlorine augmented at the commencement of con- 
valescence, although the diet was not altered, rose from 19 
grains on the fourth day, to 86 grains on the ninth. In another 
case, the chlorine was entirely absent, although the man was 
taking tinct. of the sesquichloride of iron. Chloride of sodium, 
also (jij), given by the mouth, did not pass off by the urine for 
two days, so that there was most decided retention. Sediments 
of urates occur in erysipelas, as in other cases, and own the same 
causes. 

Abnormal coiatitventi. 

Temporary albuminuria occurs now and then in this, as in all 
other fevers ; the ratio of the occurrence is not known. 

Effect of remedies. — The only observation I am acquainted 
with is one made by myself. lu the case just referred to, the 
patient commenced liquor potasste (Pharm. Lond.) in doses of 
5v. in twenty-four hours, on the seventh day of the disease. He 
took no other medicine, and the diet was the some. The only 
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disturbing effect was the progress of the disease, which com- 
luenced to decline ou the eighth day, and was quite gone on 
the tentli. 

Mean excretion in twenty-four hours. 
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In thb cose, as in so many other acute diseaaes, the effect 
of the remedy is very much obscured by the natural course of 
the disease. On the day after the liquor potasBie was com- 
menced, the reducsa and swelling of the face began to decline, 
and was gone in two days. Still, it can scarcely be doubted 
that as the solids, which would prohably have fttllen in amount 
on account of the cessation of the fever, were augmented ; and 
this was only in part due to the reappearance of the chlorides, 
the organic compounds were increased. The sulphuric acid 
also must have been increased by the liquor potassce ; for, as the 
man was on the same low diet, it woidd have fallen during con- 
valescence rapidly, had no medicine been given. Afterwards, 
from the twelfth to twentieth days, when the man was quite 
well, and plenty of food was taken, the sulphuric acid was below 
the amount of the febrile and convalescent periods. 

The uric acid fell rapidly, even during the time that the 
liquor potassos was given. 



SECTION XII. 

PV.BMIA AND SEPTIC£MLA. 

In those diseases which are caused by the rapid absorption 
into the blooil of uuhcalthy aud probably rapidly decomposiug 
organic substances, and which arc attended in certain cases with 

' The Botids were deMrmined on tlie fourth, fifth, aixlh, Unili, eleviinth, luelfth, 
fiflienth, and nineteenth dijs. 

' The uric acid w<u dFlermined on the fuurlli, fiftli, aiiih, teatli, anil thiiteeiitli dayt. 

' The SO, wai delermined etcry do/. 

' One oliBcrvation ua the liflh, iiiJ nue on the Icnlh day. 



DirHTHBRTA. 1 

tlie formation of multiple absccBBes, few onalyacs have been yet 
made. The urine is very scanty, very dark, contains often bile 
pigment, and sometimes blood or dissolved hffimatin. 

1. The amount of urea has been found very much increased 
by Alfred Vogel ;' on one day it amounted to no less than 80 
grammes, or 1235 grains. On this point, see also p. 177, where 
B case of pyaemia is noticed. The chloride of sodium was 
diminished. 

2. I have determined tlie amount of sulphuric acid in a case of 
confluent small-pox, occurring in a man soon after amputation. 
The emall-pos ran its course well till the eleventh day, when 
there was shivering; on the following day there was bilious 
vomiting ; on the fourteenth day there was sudden pain in the 
right wrist, and swelling of many joints ; on the following day 
there were all the marked symptoms of pyaemia. After death, the 
joints were fiill of pus. The amount of the SO3 was as follows : 

SOp 

7th day (eruption very copious) . . . 23'820 

8th „ . . 26-728 

12th „ (commencement of pysemia on the pre- 
vious day) 25-116 

18th „ 36-216 

14th „ (joint pain) 88-430 

15tli „ „ 48'555 

16th „ (jaundice) 41-450 

!7th „ (sinking — died nest day) . . 44*467 

As the diet was extremely scanty during the whole of this 
time, and no medicine likely to cause increase of the SOj was 
taken,' the increase of this substance during the progress of the 
disease, and especially after the joints became affected, is very 
remarkable. 



SECTION XIII. 

niFHTBEBlA. 

Normal comtiittenta. 

Scarcely any analyses have yet been made. Dr. Sanderson, 
in his very able paper' on diphtheria, endeavoured to determine 
the amount of urea, but he informs me that he found great 
difficulty in getting rid of the alhumeu ; so that he docs not 



' Briliih and Forcigo Medico-Cbimrgieal Review, Jin. 1860. 
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look upon the analyses as sufficient. The urea seemed to be 
much increaaed. 

Abnormal conttiUientg. 

Albumen is found in many coses; 50 per cent. (Lee), 66 
per cent. (Bouchut and Empir), in the majority (Mangin). 
Its quantity appears to be sometimes enormous, so that the 
urine becomes quite solid from heat and nitric acid. 

SandersoQ also noticed albuminuria in his cases. Hervteux' 
considers it to be merely an epiphenomenou, and not necessary ; 
this is, of course, true, since some cases occur without albumi- 
nuria ; but albuminuria is clearly a most important sj'mptom, 
both as connected vitb the pathology of the disease and its 



SECTION XIV. 

PUBHPEEAL FEVER, 



The amount of urea has not been determined. 

Chiari* found the pigment increased ; there was also bile- 
pigmcnt ; there were no constant changes in the sulphates or 
phosphates ; the chlorides were lessened, and, after some days, 
disappeared altogether. 

Albumen was found by Kcrschensteiner^ in two thirds of all 
cases ; it was most irequent in the severe cases. 



SECTION XV. 

MILK PEVER — M.ISTITtS. 

It is stated by Heller* that there is often a great increase in 
the amount of the urine, which is highly sacchuiuc, and almost 
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^wayB wmminooB ; the urea, uric acid, sulphuric acid, and 
pigment are increased : the chlorides lessened. I am not aware 
of aoy other obaervations on the urea and uric acid, but there 
are several statements confirmatory of the presence of sugar. 



SECTION XVI. 



I 



ACDTE DISEASES OF THE NEBVOrS SYSTEM. 

The examination of the urine in this class of diseases is at 
present most imperfect; chiefly from the difficulty of collecting 
all that is passed. In meningitis the urea was found increased 
by Moos (1041'2 grammes ^ 636 grains in 24 hours), the 
chloride of sodium was lessened,* 

Tomowitz asserts that in meningitis the chloride of sodium 
is not diminished ;' and that the phosphoric acid is much in- 
creased. This last statement is confirmatory of that made 
previously to the same effect by Dr. Bence Jones,^ but in both 
cases the conclusions are based merely upon per-centage ana- 
lyses. 

In delirium tremens. Dr. Bence Jones found the phosphoric 
acid remarkably decreased, while the sulphuric acid was often 
increased,* 

In mania. Dr. Alexander Sutherland^ found the phosphoric 
acid increased during the paroxysms, and lessened on the ex- 
haustion following acute mania, in acute dementia, and in the 
third stage of paralysis of the insane, 

Unfortimately, here also the analyses do not give the amount 
excreted in tweuty-four hours, but merely the relative amount 
compared with the water and with the other solids. Judging 
&om this last condition, however, Sutherland's statement seema 
extremely probable. 

' There tatj, however, be aome doubt (bout the dil^oiia of Ihia tue. 
' Zeilsch. der Wien Aerzte, 1B51, Oct. and Not, 

> Philoiophiul Tram,, 1817, p. 149; viz., thftt the phoaphales arc increued in 
',e iflectiaiu of the oervoui luhslance. 

Ibid. It mnit be atid, howeTer, tbil tbe anilrie: bere also merely give the 
per-centage, i. «. Iha relstive, not the abaolute, tmouDt. Some doubt must therefon 

Chinirgictl Trsnisetiom, vol. luriii. 




: tKIN'E IS 1 



SECTION XVII. 



ACUTE DISEASES 07 THE THORACIC 



1. Acute Lobar Pneumonia. 



Normal constituents. 

1. It is a matter of daily experience that the amount of 
water is lessened in acute pneumonia. The extent of tlie lessen- 
ing is dne third to one half, the aTcrage excretion being about 
fiOO to 800 c.c. in twenty-four hours instead of 1200 to 1500, 
This is most marked during the early days ; during the stage of ' 
complete rcsohitiou the amount increases, and sometimes sur- 
passes the normal amount, though this is not so marked as in 
typhoid fever, 

This diminution is not dependent on lessened ingress of water, 
as patients often driuk largely ; it may be partly attributable to 
increased action of the skin, as profuse sweats are usual in 
pneumonia after the third day. It is doubtful whether it can ' 
be altogether so accounted for; and as the same diminution is I 
found in those eaaes in which there is no sweating and no purg- 
ing, it must be presumed that, (unless we are prepared to believe I 
that there is an immeuae excretion of watery vapour from the 
lungs), there is retention of water in the body. 

The relation of the amount of water to febrile heat is not 
certain. The determination would require hourly observations, 
with full attention to the amount of water drunk, and to the 
action of the skin. But if, as frequent in pneumonia, the pyrexia i 
ends suddenly {within tweuty-four or tbirty-sis hours) ' the 
amount of water is usually increased on the followuig day. 

2. The urea. — That the urea is increased during the height of 
the disease in many cases, is quite certain, as the amoujit of 
increase is much beyond the maximum physiological limit (see 
Intro<luction to 1st hook, p. 7). 

The following table shows this. 

' The lerm "deferreseence" ii used in the»e p»ge« otcasionBlly; it is »ilopted 
from Wunderrich. and signifin tbst period in wbich the lemper&titre i> dediningto 
il] normd amount from Ihe interne degree it had attained iu the •I'gG of acceuion. 
Defenacenee may be luddea (by ehiii), or be gradual (by lyaii), or partly lodden 
and then alow ; or ll may occur in a w*y. I believe, I pointed out, viz., in a wave-lika 
manner, with gradutl and often regular alternationi of bigb and low tenpenltire. 
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In acute pneumonia in adults, during the height of the disease 
—usually on fourth to eighth or tenth day. 



AboiidI Ot Btt 


>iD3thwn. 


AWtoitT. 


Orammes 


(>miDB 




33 45 


513 


Brattler: mean of the 2d — 7th 
daya inelusive, in a man aged 
40, on the 8th day (fever goae) 
the amount waa 21-6 grains 


3765 


678 


MoobI 


38-75 


697 


Alfred Vogel' 


4300 


664 


WachBmuth^ 


6300 


818 


Author : in a woman aged 20 


6380 


830 


Zimmerman * 


6600 


850 


Author : in a man aged 22, on the 
5th day of disease 


65-84 


8G2 


Brattler :' in a man aged 23 


68-40 


1056 


Metzger 


7000 


1080 


Professor Julius Vogel* 


7000 


3080 


Zimmerman ' 


85-56 


1321 


Author : in a man aged 22,8 on 
the 6th day, weight 63-6 kilo- 
grammea (1 day's observation) 



Now these numbers are so much beyond the limits of health, 
that no doubt can exist of the great increase in the urea. 
Unfortunately the age and weight of all the patients are not 
given. But the immense escretion of urea is shown by my last 



' Henle'i Zeiltch., IB54, Bind k, p. 362. 

1 Ibid., B>i>dTu,p. 2St. 

' De UreS in morbii fcbriliB Bcutis. IniDg. Diu., Berol, 18S5. Reviewed in 
CiniUtt'i Jshreab., by Scherer, 1855, p. 71. 

■ HaiDcniTk'a Report, in CiDiUll'a Jibresb. for 1852. p. 223. 

' Eia Beilng £ur Urologie, p. 39. I buve Uken Ibe mean of the fourtb, fifth, 
■ixlb, eighth, twelfth, and thirteenth daji. On the intertnediale diTS, the urine 
was loit. In flte qtber daya — fourteen to nineteen— the mean amount was 29-22 
gnmmti. or 4SI graini. 

' Henle's Zeili-, l»be. Band iv, p. 202. 

' Neubaurr'a Aoleitung, 3d edit., p. 319. 

" The annlysis wai made by mycliniral clerk, Mr. E. Smith, and may be relied on. 
See Medical Times and Gaxette, Feb. ISfiO. 
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Pneumonia in a man aged twenty-two. Mean temperature before^^^ 




defervetcence, 101= Fak. 


■ 






CoBdMioaof 


lar.e. 


mSu^ 


CMoridtol 


■^^ 


n 


Pirt of eih 


Rrit d.j of 


980 


8S-56 


NOM. 


1-345 




*nd 7(fa 


deferrescence. 




{ = 1321 










d.,. 


teiDD. loor 

F«h. 




gr»in») 










Ptrt of 7ih 


Temp. 98-6" ?. 














■nd SLh . 


Complete de- 














P«t of fllh 


Complete def«r- 


86S 


87-38 (b) 




1-373 






■ad 9th . 


TMCCTce. Ab- 




(=1349 

gnin.) 










Put of 9tb 




BG5 


87-38 




1-373 






udlOth. 






( = 1349 
grtini) 










PutoflDth 








Some, 








■ndUtb. 








unknown, 
0040 gT<ni. 
Id 10 cc 








Pirt on 311. 


CompleW con- 


1300 


3S-1 


5-2 


0-551 






■ndHlh. 


rateicence. Ei- 
udalion gone 




(=S42 
gnid.) 


( =80 

grain.) 








PBrlof2Dlh 




129: 


30-2 


1718 


0'474 






«nd 2Ul . 






( = 466 


( = 26S 
gr»in.) 








P4rtaf2Ut 




1760 


440 


21-95 


0691 






and 22d . 






( = 6:9 

grun. 


( = 339 
grtin.) 








Ptrt of 23d 




1910 


401 


14-32 


0630 






and 24th. 






( = 619 

g-iin.) 


( = 221 

grun.) 










the 7lli, 9lh, ind lOlb diri. doring reiolmion 


1-363 






Ditto, ditto, during thG 141b, 21il, 22d, ud 24th d>^ com. 










0'5SG 








0-500 






This immense excretion is not dependent on food, for little 




food is usually takeu, and ray last patient was starving for 


several days ; nor can it be thought to be dependent on the 


water-drinking (for when water eliniinatee urea, it passes off it- 


self at the same time) nor on movement. It is evidently uncon- 


nected with any of the physiological causes, and, as in other ^H 
diseases, must be dependent on the pyrexia. ^H 
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The excretion of urea is supironed by Zimmermann to be 
greatest on tlie Ho-called critical days. Metzger found it largest 
on the sixth day, in four out of nine caecs ; in the other caees it 
was largest on the fifth, eightli, ninth, thirteenth, and seven- 
teenth days. In two cases in which it was examined on the 
second and third days, the amount of urea was small, but it 
rapidly augmented on the following days. 

Wachsmuth has proved conclusively that, in equal periods, 
the excretion is more abundant during the day than during the 
night. This arises partly, no doubt, from more food being given 
during the day, and partly, perhaps, from the temperature rising 
all day to the evening, and falling during the night, as is 
usually the case in typical cases of pneumonia. 

Vogel, Moos, and Wachsmuth, all agree that the urea is in 
larger quantity before than during resolution. The following 
case from Moos illustrates this : 



I 
I 





Wrtw. UroL j OH*. 


On etch of three dij't before r«M- 
lulion , 

On etch □( wven days during nto- 
imion 


ec. 1 GramtRM. GnmntM. 
9Z6 1 S7-6S 1 o-2ft 

1073 ! 21-16 1 :9 



Metzger gives the fourteenth day as that on wliieh the urea 
returns to its usual amount. I have, however, found the excre- 
tion to be sometimes verj- great during resolution, after the 
pyrexia has almost disappeared (50 to 60 grammes), and I think 
there must be Bome difficulty in determining the exact time when 
resolution (i. e, absorption of exudation) commences. But the 
general fact must be admitted, that the greatest amount of urea 
coincides with the highest temperature, and that it arises from 
general increased metamorphosis. During resolution, when the 
temperature may be as low as in health, and yet the urea may 
be still in large amount, the urea may cither arise from absorp- 
tion and metamor])liosis of the exudation, or it may have formed 
I some time before, but retained until a later period. 
The observations arc not yet numerous enough to determine 
whether the amount of urea is as intimately connected with the 
temperature in pueumonia as in ague. 
The specific gravity of the unne in pneumonia is high 
(1025—1035), partly from the deficiency of water, partly from 
the excess of urea. As ClNa is absent, the specific gravity 
measures pretty accurately the amount of urea. 
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creased. Zimmermanii has recorded a case in which no lesa 
than 29i grains were passed in twenty-four hours ; an euormous 
atuouut. Usually it is less than this, ranging from 12 to 
20 grains (0800 to 12 grammes). Occasionally, however, it is 
not much increased till resolution. In a. patient of mine. 
Dr. Ilanke found on the fifth and sixth days 0468 and 0-48O ' 
grammes, while on the tenth day, when resolution was going J 
on, there were 1-210 grammes, or 181 grains, in twenty-four 1 
hours. The daily excretion duruig complete convalescence 
this man was only 0209 grammes, or 3 grains. The cause of ■ 
this variation is probably to be found, not in any difference of ■ 
formation in the several cases, but in the fact that uric acid i« J 
not, like the diffusible urea, almost always at once got rid o^ I 
when formed. It is often retained for some time in organs oi 
the blood, and is afterwards discharged in large quantities. It I 
is probably formtd largely during the early intense febrile ] 
period, but is eliminated, it may be subsequently. Certainly, it I 
ia especially during the latter febrile period, and in early eonva- 
leacencc, that those immense deposits of urates occur, which \ 
indicate a very large amount. In eighteen cases, Mctzger \ 
noticed sediments to occur — 



2 on the 3d day. 
1 „ 4th „ 

1 „ 5th „ 
1 „ 6th „ 

3 „ 7th „ 



1 the 8th day. 
„ 9th „ 
„ 12th „ 
„ 13th „ 



That these deposits of urates are a favorable sign there can J 
be little douht, though Dietl has affirmed that cases without any I 
deposit run the most favorable course. The causes of the I 
deposit of urates consist in lessening of water, absolute excesa I 
of urie acid, and in all probability in an increase in acidity 1 
afler emission. When no deposit occurs, a drop of acid will I 
often throw down a great cloud of urates and amorphous uric 1 
aeid. The composition of the urate sediments iu pneumonia is 
the same as iu other eases. 

The relative increase of uric acid, as compared with ures, 
has not been settled, but it is likely that uric acid is relatively 
in greater amount. 

4. Hippuric aeid is stated by Weissmann' to belessened. The 
observation is very imperfect, and the influence of the diet haa 
not been sufficiently considered. 

5. The pigment is increased or altered, and tints the urates, 
when they fall, brown, red, or carmine. The extent of the in- 

> Hcntc's ZfiUcIi., 1B5S, Band ii, p. 339. 
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crease of pigment and extractives is not known. Vogel'a method 
gives an increase of two or three fold ; and Simon's analyses also 
indicate that the increase is considerable.' Uroxanthin (indican) 
is uncommon. 

6, The ClNa is diminished, or is entirely absent, during the 
early period and at the commenceraeat of hepatization, and 
reappears during or rather after resolution.^ This seems to be 
an almost invariable occurrence ; at least, very few exceptional 
cases have yet been recorded. The chloride of sodium does not, 
however, reappear directly resolution commences ; it may still 
be retained for some days (even as many as eight or ten). It 
ifi then poured out in such quantities (15 to 25 grammes in 
twenty-four hours), in cases where there is little expectoration 
and no purging, aa sometimes to raise the specific gravity of the 
uriue, although the water is increasing and tlie urea is diminish- 
ing. The period of its increase is, therefore, some time after 
the ureal excretion has reached its acme, and is declining. 

This great excretion during convalescence proves that the 
chlorine has l)ecn retained, and not excreted in excess through 
the skin. Scale's observations, in fact, prove that the lung-exuda- 
tion is very rich in chlorides, and it is often largely excreted in 
the sputa. 

7. Heller has stated that the sulphuric acid is increased in 
pneumonia. Lchmaun, from the observation of two cases, was 
led to doubt tliis ; and, certainly, Heller's analyses did not 
indicate the quantity of SO^ excreted in twenty-four hours, but 
merely the per-centagc amount. Gniner also observed only 
072 grammes, or 11 grains, excreted in twenty-four hours 
(mean of five days). It is, however, a fact that the SO^ 
is often very considerably increased. In a girl, aged nineteen, 
who was on starving diet, I found on the fifth day of the disease 
244 grammes, or 37'73 grains, excreted in twenty-four hours, 
which was certainly one third at least over the healthy standard 
of this person. In a man, aged twenty-two, the excretion about 
the eighth or tenth day of disease averaged 588 grains, or 38 
grammes, in each twenty-four hours ; no food having been taken 
for several days. 

Professor Vogel also mentions several cases in which it was 
increased; and, inoneinstance, no less than 4'<l grammes, or 699 
grains, were excreted on the day before death. When the 
SOg is iDCreased, the urea is so likewise, and there is a 

' Simon'i Chemislry, hy D^J, toI. ii, p. 217. 

' Ilelirr, Redlenbacher (in BO cue>), Bnle. Redtenbicher ttatei that no cblorine 
■ppeiri in the urine, eiea when hydrof^hlaric scid ii taken (CsiKtatt'a Jahre*beric1ile 
for 1930 i Liibel's Report, p. 254) ; ind Howitz affitmi tbe same of the cbloride of 
■odium. 1 can confirm tbii. I have given chloride of lodium (5il) in the early 
■iige. and could find none in Ilie urine tubiequentlr. 
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general though uot a tcij close correspoiuleiice between 1 
amoantB. 

There are, ho-wever, cases in whicii the SO^ ia not incr 
but they must be regarded aa exceptional. Some ina 
of this kind will l)e presently referred to. 

8. The phosphoric acid is lessened, necessartiy, by the ecan^ I 
diet. In two analyses I found it, however, to be lessened < 
below this point. Profcsaor \'ogel' alao noticed, in one caaC] 
an arera^e of eight days, only 1'47 grammes, or 22~69 gr&uu» I 
during the height of the disease, or, in another case, l-f~ 
mmmes, or 28 grains, on an average of five days; while Vogefs | 
healthy average for men is 3'5 grammes, or 54 grains : the ex- 
cretion of phosphoric acid would therefore appear to have been 
remarkably diminished. Additional observations are, however, 
necessary. Vogel refers to one case in which it was increased. 
Heller believes, that in all inflammatory affection the phcephates 
are increased ;- but this opinion, drawn merely from per-centoge ' 
determinations, is very doubts. 

9. The free acidity in pneumonia appears, from Vogel's ob- 
servation,^ to be lessened. The acidity to test-paper seems 
always very great, but this may be simply owing to the con- 
centration of the urine. 



Abnormal constitueiit». 

Abnormal products are found ia many cases. 1. Petten- 
kofer observed, that the bile acids are often present, though 
they are not constant.* Bile pigment is very common, even 
without jaundice, though slight jaundice (especially in pneumonia 
of the right lung) is not infrequently seen. '2. Leucin and 
tyrosin have not yet been detected. 3. jVlbumen is present in 
a large proportion of cases. It occurred in no less than fifteen 
out of thirty-three cases, noted byFinger.or at the rate of 45*4 per 
cent. Becquerel" noticed it in nine of twenty-one cases, or in 428 

fer cent. I found it in six of thirteen cases, or in 4G1 per cent. 
t occurred, therefore, nearly equally often in Vienna, Paris, 
and London. Adding all the cases together, we have thirty 
instauces of albuminuria among sixty -seven pneumonic cases, or 
at the rate of nearly 45 per cent. Some observers have found 
it even more frccjuently. On the other hand, Metzger (loc, 
at., p. 202) did not find it once in forty-eight cases. No 

> Ni<iih>iirr'* Anleilung, SJ edit., |i, 270. 

* Hm Dr. Moore't work, cuiitleil Heller's Pithologic&I CbemUtrv of the Urine. 
DuMin. \%M, p. i6. 

> Nciibiunr'* Anielliing, 2il cilil,, gi. 2:^1. 

' Quoted tf UhiiiMn, tlin<ll>. itr phy.. them., IB5<, p. 190. 

* InIX d* Chlm. rnlioL, 1b:i4, p. 317. 
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explanation can lie given of tliis diBcrepancy. The period 
of its occurrence is variable. It is geuerally said to be most 
common at the commencement of, and during resolution ; and 
it has been 8up|>oscd that some of the absorbed esudation is 
got rid of in this way.' According to Heller,^ tiie albumen 
appears at the time when the chlorides are most deficient, viz., 
as hepatization advances. I have not been able to trace any 
special connection between the presence of albumen and the 
absence of chlorides ; but, certainly, my observations accord 
with Heller's statement, that it is during the height of the 
disease that albuminous urine is most frequent. While, in one 
case the albuminuria appeared during resolution, in no less than 
five of my six cases it occurred during the very height of the 
disease, and when resolution (as tliat term is usually under- 
stood) had not apparently commenced. In one case there 
were, at intervals of from six to eight weeks, three recurrent 
attacks of acute pneumonic consolidation affecting different 
parts of the two lungs, and, at the height of each attack, albu- 
minuria occurred, while in the intervals, and subsequently, the 
urine was quite free. It was not, then, during resolution, but 
before it, when the lungs were commencing to be consolidated, 
that albuminuria most ft-equently occurred in these casea ; and it 
must be referred, not to absorbed exudation passing out by the 
urine, but to the implication of the kidneys in the general 
congestion and exudation, the most marked local seat of which 
was in the lungs. Of the five cases in which albuminuria occurred 
during the height of the disease, no less than tltree died ; 
while, among my seveu nou- albuminous cases, there was only 
one death. While the mortality of all the cases was four in 
thirteen cases, or 307 jicr cent., that of the cases with albu- 
minous urine was 50 jier cent., and with non- albuminous 
urine was 1 4 per cent.^ Therefore, albuminuria occurring before 
resolution appears to be, by my cases, an unfavorable sign,* 
In the fifteen cases in which Finger found albuminous urine, six 
died, or at the rate of 46 per cent., but the period at which the 
albumen occurred is not stated. 

The very frequent occurrence of albuminuria in sthenic pneu- 
monia is one of the most interesting facta in its clinical hu- 

I See especiaUy Begbie, Brit, ind For. M«l.-Cliir. Rev.. Julj, 1853, p. SIS. 

' Arcliiv (fir path. Chem., N. ?., 1852, p. 282. 

* The average ige of my coaei nith albiLiainurui «M twentf-five jan ; of the 
nondlbuminoua CUea, thirty-seven yein. The »gti of the fatal caici nith alliu- 
minuri* nera tnent*-aeven. twenty-flve, «nd letenleen yesn; of the fits] case 
wiLhnut albummuria, Ihirty-four yeara. U alliuiniDUria more commoD nmang tlie 
younger pertona altacked with pneumoaU? 

' Heller (loc. cit., p. 283) nyt, that Ibe tongrr tlic diloriilus toiiliiiiie abieiil anil 
ilie albumen pinent, ihe more severe ii the case. 
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tory ; in no tlisease seen in this country, except perhaps iu 
maciilated typhus, is it so common. Bronchitis of tlie lai^e 
tubes, chronic phthisis, and emphysema, present a most marked 
contrast to pneumonia in this respect. 

The albuminuria is not invariably connected witli extent of 
local disease, or with great impediment to circulation or respira- 
tion ; eases of enormous consolidation, and with great dyspnoea, 
have not necessarily albuminous urine. 

4. Renal cylinders are very common in the albuminous urine 
of pneumonia. A little blood is also frequent, but it is usually 
out of all proportion to the albumen. 

5. Heller' relates a case in which hydrosulphate, hydrochlo- 
rato, and carbonate of ammonia were contained in urine which 
was slightly albuminous. 

6. Zimmcrmann^ has noticed fibrin in the urine of the third 
day of pneumonia; and Shearman, iu a chLorotic girl, found 
abundance of cystin. 

7. In all cases, but especially in women (Becquercl), the 
mucus of the bladder is increased, and there is an increased 
tendency to ureal decomposition, and to urine alkaline from 
Buunoiua. 



Incidental conditioni of t/ie Urine in Pneumonia. 

Non-fxcretion of urinary substances. — In some cases, instead 
of being increased, the urijiary solids are lessened ; the urea and 
the sulphuric acid are much below even the healthy amount; 
and the uric acid is less than in other eases, though, perhaps, 
still higher than in health. As this exceptional diminution 
may occur in intensely febrile cases, with a heightened tem- 
perature of five or six degrees, and as it is contrary to what we 
must assume to be the usual rule in febrile cases, it seems but 
fair to consider it as a result of retention, and not of lessened 
formation. This assumption can only be demonstrated by 
actual analysis of the blood, but it is rendered probable by the 
following considerations. 

1. In Bueh eases, at a later period of the disease, a large 
amount of some ingredient may be poured out, although the 
febrile symptoms have almost or entirely gone. Thus, in one of 
my cases, in which, for some days, the urinary solids were 
very small in amount, an extraordinary amount of uric acid was 
jiniHsed during the first days of convalescence; it seemed but 
fair to infer that this had been retained from the previous 



I 
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■period of pyrexia, and was not formed at the time when it was 
excreted. It was, in fact, an example of what the older phy- 
sicians called crisis by the urine, 

2, It is, also, in such cases that, towards convalescence, 
spontaneous diarrhcea is most likely to come on, as if some 
morhid matter, retained in the blood, at last found an exit by 
another eliminating chanoel. Whereas, in persons with free 
urinary elimination, such spontaneous discharges are less 
common. 

3. These cases of small excretion of urea, uric and sulphuric 
acids, do not have such rapid recoveries as patients of an equal 
febrile state, whose urinary excretion is large. The amount of 
the urine is, indeed, one of the guides for prognosis ; whenever 
the excretion is small, the cases do not recover so well as 
when it is large. This fact seems most capable of explanation 
by the hypothesis that the products of metamorphosis are 
retained, and poison the blood. The fact is entirely parallel to 
what is seen in typhoid fever, and in other acute a&'ections. 

This uon-excrction is not peculiar to the cases with albu- 
minous urine; I have seen it in one patient who had not, 
tlu-oughout, a trace of albuminuria. The cause of the retention 
is not known ; it may be something in the state of kidneys ; or, 
perhaps, the products of the increased tissue-change may not 
have reached the state of urea and uric acid, or, if they have 
reached it, may still be in a form of combination ill adapted 
for traversing the renal vesseb. 

Convalescence. — During convalescence the urine generally 
augments considerably in amount, and {cases of previous reten- 
tion being excluded) the urea, uric and sulphuric acids, fall, 
for a short period, below their healthy range ; the chloride of 
sodium increases, and an extraordinary amount is sometimes 
passed; it depends, of course, in some measure, on the quantity 
got rid of with the sputa, or during the diarrhoea which occa- 
sionally comes on. 

In the only case in which the observations were sufficiently 
accurate, 1 found the increase in the urine, and the fall in the 
temperature, to be not very closely connected. Thus — 
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Effect of Mediciitet. — At present, no accurate obseiratloiiin 
have been made, as the treatment is generally varied; the 
rapid progress of the di»ea^ also renders it almost impossible 
to assign the exact action of even a single rcmedj-, if only 
one be used. I have endeavoured to determine the action of ] 
mercury and liquor potassae, but the experiments led to no 
certain restdts. In a verr acute ease, with a temperature 
of 104° Fah., admitted on the 9th day, slight salivation vtM 
produced in twenty-four or thirty-six hours: three urinary 
ingredients (solids, SO,, PO^, and chlorine) happened to be 
in small amount in this case ; they were not increased by the 
mercury. 

The carbonated alltalies rcuder the urine alkaline as in health, 
and increase its amount and its specific gravity. 



2. Acute Pieurigy [unconnected with any other dueasex). 

Normal constituents. 

The urine of pleurisy has the so-called febrile characters, but 
not usually in any degree approaching to the urine of pneumonia. 
The water is less diminislicd, and the organic solids are less in- 
creased. Indeed, in some eases in which we can hardly 
suppose there is retention, the urea and uric acid arc very little 
over the standard of health. In a young man with acute 
pleurisy of the right side, with moderate fever, who was at first , 
under no treatment, the following amounts were found. I add 
also the mean quantities during and after the use of liquor 
potassic (3J drachma, daily), with which medicine alone the 
case was treated. 



In each twenty-four hours. 
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diet 


40 


470 


351 


22-4 


■■ 



M'hen the excretion of the first period, during which the man 
was suB'ering from au acute inflammation, attended with 
effusion of much lymph, though of only a moderate amount of 
fluid, is compared with that of the last period, it is 
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tonuhini; how little the metamorphosis of tissue was affected 
in this patient. The water waa lessened, but the urea was the 
same to a grain, and the SO,, was little altered. The cause of 
the alight increase in the solida is not apparent ; perhaps the 
chlorides, though never wonting, may have become increased. 
Liquor potassa; too, in this case, did certainly not iucreaae the 
amount of urea, and verv slightly iudeed, if at all, that of the 
SOj. 

Unfortunately the uric acid was not determined ; during con- 
valescence there were abundant sediments of lithates. 

Brattler' has recorded two cases of pleurisy with exudation, 
in men aged 28 and 37 years, in which the amount of urea waa 
small ; during the height of the disease [spare diet) it ranged 
from 18 to S4 grammes. The chloride of sodium was from 3 to 
8) grammes, showing that there must have been some food 
taken ; the phosphoric acid was, if anything, lessened. 

In both of these cases the temperature was high. In the first 
case it waa for many days 395 Cent. (^103" Fah.), in the 
second case it was 38o Cent. (=101'3° Fah.); so that the 
iion-increa«e of urea was not owing to want of fever.' Indeed, 
if these cases he correct, the rule which seems so clear in ague, 
and which to a certain extent is probable in typhoid and pneu- 
monia, viz,, that the heat of the body, and the excess of formation 
of the urea, run parallel to the pyrexia, breaks down altogether. 

Apparently, then, in spite of the intense pain of simple pleu- 
risy, the effect on tissue metamorphosis is comparatively slight ; 
and this is in accordance with the well-known fact that uncom- 
plicated cases of this disease are not dangerous. 

In some cases of pleurisy the chlorides arc lessened, or are 
almost wanting. This appears to be connected with rapid 
effusion into the pleura j^ the chloride reappears when the effusion 
is absorbed. 

Abnormal consliluefils. 

Another difference in the urine of pleurisy and pneumonia is 
shown by the very rare occurrence of albuminuria in the former 
case. Excluding a case in which there was probably antecedent 
disease of the kidney, I found very little temporary albuminuria 
once only in eighteen cases, or in 5-5 per cent, 

3. Acute Bronchitis, 

Normal constituents. 

The urine in broncliitis varies greatly, aa the grades of the 

> Bin Bcilrag xur Urola^e, 185B. p. 42. 

' I must remark here, Imirtier, tint Bralllfr took tlic letnperiluri; onlv Inice 
i <Uv, Ttie mean t«niperatur« of ibe Aay luiv liave bcrii belaw lliit. 

> Howill, Sclimidt'i Jahrb., IHJ7, Nu. 9. p. 281. 
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disease are almost infinite, from a very slight aSection of t 
large tubes, to a disease involving all the smaller tubes of boti 
lungs, accompanied perhaps by collapse of the air-cells in son 
cases, and certainly impeding aeration to a great degree'in a' 
In these last cases the urine resembles that of pneumonia, ai 
the urea is in large amount (39 grammes in a case recorda 
by Professor Vogel); the pigment is increased ; the chloride a 
sodium is sometimes as deficient as in the height of estensifl 
hepatization. 

It has appeared to me, however, that those interesting ani 
important cases in which the urinary ingredients are in extremdn 
small amount, because they are retained in the system (if thi ' 
hj-pothesis be correct), are more common in severe and genei 
capillary bronchitis than in any other complaint. I have seen f 
cases in which the excretion wna reduced to a very small amoutti 
Thus, a young man, aged nineteen (temp. 10075° Fah.), dm 
tiro days, passed in each tnenty-four hours only 9J ounces 
urine (294 c.c), containing only 2+1 grains of solids, 1 7i 
of urea, 10"8 grains of SOj, and no chlorine. There was no alba^^ 
minuria, and there were no symptoms of uremia ; the urinai 
excretion gradually increased, and the patient eventually rec 
vered. Moos^ mentions a case in a girl who passed, during tl 
height of the disease, only 9 grammes of urea, or 139 grains, a 
2 grammes of chloride of sodium, while during convalesceii 
she passed 24 grammes of urea, and 1 1 grammes of chloride a 
S4xliuni, in eai'h twenty- four hours. 

It would indeed seem as if the retention or non-excretion a 
the urinary substances was more common in diseases attended 
with considerable impediment to aeration, such as pneumonias 
and intense capillary bronchitis, than in other affections iflpl 
which the absorption of oxygen is presumably leas interfered 
with it, although it is neither invariable in these aficctions, doi 
is confined to them. 

Abnormal constituenU. 

The urine is frequently albuminous in severe broncliitii 
according to Bccquerel. Finger noticed it three times ii 
cases ; aud I found it in precisely the same proportion, viz. thj 
times in fifteen cases, or 20 per cent., in nou- tuberculous c 
It was temporary only. 

4. Pertussis. 

No analyses have, to my knowledge, been yet made. DiJ 
Gibb' has found that sugar in variable quantity is almoc' 
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always present, Jotiistoii|' liaa repeated this observation, and 
finds it correct.^ 



5. Acvle Pulmonary Phthisis. 

No complete analyses have yet been made, but it has seemed 
to me that the urinary phenomena very closely resemble those 
of pneumonia. 

The water is lessened, the urea and the pigment are in- 
creased, and the chlorides are deficient or absent. 

In an emaciated woman with febrile tubercular pneumonia 
(average temperature 103" Fab., pulse 140, respirations 4S), 
running a course of about four mouths, with vomicie in the lung, 
the mean excretion of urea, on an average of six days, was 
3673 grammes, or 567 grains. As she took no great amount 
of food, it could not have come from this source. Her weight 
was not determined, but it was certainly not more than 100 lbs. 
(say 45 kilogrammes), for she was excessively thin. If this 
raally excessive weight be assigned to her, each kilogramme 
excreted in twenty-four hours no less than 0816 grammes of 
urea (normal amount for women, 0'442 grammes) : the chloride 
of sodium was absolutely wanting on most days ; the greatest 
amount she ever passed was 1^ grammes. This deficiency 
was partly owing to spare diet, partly to sweating, to expecto- 
ration, and to occasional diarrho3a. 

In another case the chlorine was also absolutely wanting, or 
almost so, throughout the whole course of the disease. 

6. Carditis, Pericarditis, and Endocarditis. 

The exact condition of the urine in pure pericarditis is not 
known ; the febrile pericarditis is almost always associated with 
rheumatic fever, with pneumonia or pleurisy, with pysmia, op 
with some of the specific or diathetic diseases. Traumatic 
pericarditis is almost the only possible example of a pure disease. 
and the urine in such a case has not yet been examined.* 

The same remarks apply, of course, in great measure to endo- 
carditis and to carditis. 

' Lancet, 185S. 

^ Gibb uicit the cnppcr and fermentation teat ; Johniton. tbe ehrontite of potash. 
Il i) to be wished thai they had isolalcd the lu^ac ; for ao man* ernri hive crept 
into this aubjeci, ilial one ii incUncd to douht alniost all the statemenla vhicb have 
been made on the octurrence of imall quantities of sugar. 

' It is not staled nhelher or not the case menlioned by Simon (Day's edition, 
Tol. ii, p. 209) KU rhenmatic or not \ no mention is made of the joints. The urine 
(vaa of the intense febrile type, and, w far as esn he judged from the analyses 
(which gin only the relntiie imounls of the conslilaents), the urea was increased. 



THB CHlXi: IV PISEANr. 



SECTION xvin. 



ACCTE DtSKjIflES OF THK ABDOHIXAL ORGAVS. 



a to intense hyper- 



1, Acvte Hepatitit. 

Caaefl of conf^tion of the liver, passing 
iemia and suppuration, are bo seldom se«;n in this countiy tbat 
no analyses of the urine of any value have been made. Some 
of tlie older analyse*, recorded by Simon and Becquerel, were 
in complicated or jaundiced cases, and therefore cannot be used. 
There is no doubt that, in the exquisite forme of hepatitis as 
witnessed in hot climates, the mine is most highly febrile, and 
that the pi^^ent is greatly increased. The few obeervationa 
which have been made, imperfect as they are, show that there 
ma«t have been an increase in the nrea.' 

When large abscesses have formed in the liver, however, and 
the fuuctioQS of great part of the hepatic tissues are abolished, 
the urea is certainly sometimes deficient. The urine is then 
copious, pale, non-scdimentous, and non-albuuiinous.' It ap- 
peari-d to me that the want of urea was in proportion to the 
amount of hepatic tissue destroyed. Lately, A. Heynflius' has 
endeavoured to show, firom experiments, that the liver takes an 
important part in the formation of urea. 

Coindet has stated that the urine in hepatitis contains a 
substance resembling " bilin," instead of urea,* Could this have 
been Icucin ? 

The bile acids were found in the urine in one case, by Gomp- 
Desanez.' Bile pigment is, according to my observations, seldom 
present unless there is coind dent jaundice, which is notinvanable, 
OP even very common. 

' The olncrrationa of IUte(Thani>on'* Annilsor Philosophy, 1S15, Jane, p, 424] are 
often quoted to prate thit the nrea ii leitencd in hepatiiis, but ihaie who do n cin 
never hiie referred to (lie piper. A iiue of chmnic intlimmilioD of (he lirer, in ■ 
jroang girl, «nil " MTcral cibm of icute liepalilii " »re atated to have ibown u eom- 
plcls an abience of urea " « iii diabetes mdlitus '' ! But the mode of detecliDg the 
urea iru by iliitilling the urine, and adding acid to the liquid nhich pasied oier ; tf 
il did not eftettrtet, it wai concluded tjiat no urea was proent. Rose refer* to 
lienrj't plan of forming the nitrate, hut he Mjs, " In my learch for urea, t have 
generally ohoten the niethod of dittilling the urine, in preference to the more tedhMU 
pracMi of evaporation ^tn the extract (p. 426). Add to thi* lery crude method 
Ihe fact tliat no lyniptonii are detailed, and no evidence addoced that the caiot 
*er« really acute hepalilii (occurring in Scotland), and I think no one a tiiielj la 
iniiil un much rredil bslng given to Roie'i itatemcnti. 

' Remark! on tlia Dysentery and Uepalitii of India, hy E. A. Porkei, \Hi6. 

' Holland, Archlv, liand i, p. aU3. 

' Qualed hy Simon, Day'i edillou, vol. iv, p, 22r>. 

■ CauBtaU't Jahresberiirlitr for IS10. Schrrct'i Repoil on Tailinl. Chem.. |>. 41. 
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. Actite Yellow Atrophy. 

n that peculiar febrile disease which is atteaded by inteme 
jaundice, and is denoted after death by a great destruction of 
hepatic cells, Frericlis^ found the urine strongly acid, and con- 
taining bile-pig^nent and bile-acids, but no albumen, or but 
transitory and slight appearance of it. On standing, a large 
sediment of pure tyrosin fell— enough indeed to furnish material 
for many elementary analyses.' A large quantity of leucin was 
dissolved ; it crystallized at once, when a drop of urine was put 
on a slip of glass. There was also present a substance which 
crystallized like tyrosin, but whicli contained more nitrogen and 
was more soluble. The urine contained uric acid in moderate 
amount, but wea was entirely absent. It was in some quantity 
in the blood. There were no phosphates in the ash. 

A second case, examined by Frerichs,* coutamed a little urea, 
leucin, tj-rosin, and peculiar extractive substances, 

Valentiner also found leucin and tyrosin in the urine of 
a woman with acute yellow atrophy ; there was no urea, no 
lime, and no phosphoric acid.* 

In a case of acute yellow atrophy, Scherer" found the urine 
icteric, without auy trace of albumen or sugar ; the urine con- 
tained uric acid, urea, earthy phosphates, a small amount of 
leucin, but no tyrosin ; hippuric acid was not found." 

Schmcisser' examined the urine of a fatal case. The urine 
was clear yeUow acid, and had a specific gravity of 1020. It 
contained no albumen, no sugar, no bile-pigments or bile- 
acids (?). A large quantity of tyrosin was discovered, but, 
apparently, no leucin. It is not stated whether there was any 
urea and uric acid. 

' ArchiT de> Vereini fiir v'\a. Heilk., Band ii, p. hli; and Klinik der L«ber- 
krankeiUii, lfl58. pp. 213 aod 241. 

* Frariehs thinka tyraain to be ■ coupling of glycin and ((ligenia, jott u bippnrie 
icid i* ■ conpliDg of gl; cin and benzoic acid. Tliui — 

= 2H0CuH„N0,. 

> Klinik dar Lebcrkrankeilcn, 1858. p. 220. 

* ArehiT d« VcreiDi, Band ii, p. '^12. li not thit caie (he lame a« that of 
French i ? 

> WBnbarg Verhandl., 18SS, Band viii, p. 281. 

' In Ihia cue Uie bile contained liile-aeida; but no leucin or tjroiLn. Tbe tpiMn 
contained a little tyroiin, and no inoiite, but leucin, hypoianthin, and oxalate of lime. 
The liver contained bypoianthin, and much tjrorin and leucin. The hlood of (he 
Tcini and right heart contained no Irrosin or hypoxanthtn, but mucb leucin ; that of 
IhP left heart iliovred iia IvroUn. a Utile leucin and oialile u( lime. 

' ArchlT. der Pharm., 1lt59, quoted by Scberer, in Canitalt'i Jahretb., Band ii, 
V- 79. IStlU. 
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Sander' foand, on the first examination of a case, bile-f 
meut, but no albumen ; the urea and chlorine were lessenej 
there were casta and renal epithelium, tinged jellow. The aej 
day, there was a little albumen and leucin, but no tjTosin. ' 
There were no bile-acids, though these were examined for by 
Hoppe's accurate method. Whetlier the absence of urea in 
the first case of Frerichs depended on mere retention, or partly 
on lessened formation, is nut clear. Urea wuh in the blood, but 
of course the quantity present there could not be estimated. 
But, as Frerichs remarks, this was a case of retention to some 
extent, at any rate, without any albuminuria, though he appears 
(p. 241) disposed to think that the lessening in urea was caused 
by a want of complete metamorphosis of ^buminous products. 
On this point nothing decided can at present be said. 

Budd' has noticed a large amount of oxalate of lime, with casts 
and renal epithelium, in cases probably to be referred to this 
heading. 
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ACrTE DISEASES OP THE JOINTS. 

1. Wieitmatic Fever? 
The urine of rheumatic fever presents the strongest type oj 
febrile urine. It is scanty, of high specific gravity,* deeply p^-" 
meuted, and deposits deep-coloured sediments of urates. 

Normal constituents. 

1. The water is, in the majority of cases, lessened. As i _ 
pneumonia, there is no diminution iu the amount of water 
entering the system, but there is an increased exit by the skin, 
and the profuse sweats of rheumatism must have an effect on the 
urine. But that there is retention, also, is shown by the scanty 
urine of cases with dry skin. 

2. The total solids are augmented, ^ chiefly from the increase 
in urea and pigment. 

3. The urea is, in most cases, augmented, not apparently to 
such an extent as in pneumonia, but still very considerably. 

I Prutsche Klinik, 1860, No. 4. 
> On DiiMici of tb« LW«r, 3d edit., p. 2m. 

' B; ihii term I impl; & mere febrile diieiae, altendcd with erratic nan-parnteot 
innimmitioD of the jointi, vitbout ume-of-soda depotiti. 

• Dr. Fuller, in h» very iiaiful work (On RlieuinBtitin, Ist edit., p. 57), thinki 
Ihit the high ipecific fravilj- i> not owing lo tbiolule increlie in the solid*, hot 
merely id deficiency in Ihe water ; but the nomeroui inilyict oiide since Ihe work 
tin published tliow the opinion i> incorrect. 

* See piper b; Aulhur on the tjrine in Rheumatic PeTer. Bril. tod Poiein Med.. 
Chir. RBTiew. Jan. 1854. p. 250. ™ 
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«i.«W. 


Au>h.Kt,. 


QrammeB. 


Grains. 




889 


600 




390 


602 


Julius Vogel: mean of three 
cases in men, recorded by him. 


407 


629 


Hegar : in s man. 


565 


872 


Brattler: m a man aged 21; 
meanaf4dayB(normal amount 
on 1 day subsequently in health, 
27'4l grammes). 
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In three women, aged twenty-five, thirty-one, and fifty-two 
years, Brattler found in the height of the fever, 310, 25-05, and 
2r75 grammes; in the two latter cases, the excretion was 
ir55 and 1507 grammes, in convaleBceuce. I have also noticed 
in men and women an excess of one fourth or one fifth over the 
physiological amount. 

These amounts are so large as to pass beyond the physiological 
range ; and when, in addition, the very spare diet of rheumatic 
patients is considered, the great disintegration of nitrogenous 
tissue, represented by a daily excess of from 10 to 20 grammes of 
urea, is obvious. The weights are not given in any of these cases. 

As in pneumonia, the amount of urea is greater in equal 
periods during the day than the night ( Wachamuth) . 

Brattler has attempted to connect the amount of urea with the 
temperature, but his observations are very loosely made. 

I quote them, however : 



Urea in twenty-four hours. 


T™p».<«r.™. 


..i™. 


i.«bs.™«,. 


39° (102'2 Fah.) 
38" (100-4 „ ) 
37° ( 98 6 „ ) 
36° ( 96-8 „ ) 


Grammes. 
401 (619 grains) 
68-8 (907 „ ) 
32-4 (500 „ ) 
27-4 (423 „ ) 


Grammes. 
25-2 (389 grains) 
222 (342 „ ) 
14-5(223 „ ) 



4. The uric acid is simultaneously somewhat increased,' The 

mean in twenty-four hours, in two cases noted by me,^ was 9445 

' The ■omevbitt doubtful obuTralinni of Picard. before referred to, would ihoir 

iiiereaie in the ure» in ihe blood in rheuniatie fever. Thfy ate con- 

of Neukomni's, in whk-h tbe blood coiilaiaed na leit IIibq O'Ol pec 

id Foreign Mcd,.Chir. Bev., J»n„ 185). 
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l^rainsoii the fourth, fifth, and sixth days in one case, and 12'f)94 
grains from tijc fifth to the tenth day in a second case. In both 
iniitanc^^s, liowever, liquor potassa; was given, and some influence 
may perhaps be ascril)ed to it. The lai^est amount I have ever 
noted in rheumatic fever was 17 frrains; the man was taking; 
liquor potaesae, but when he was well, and took liquor jiotassse 
as an experiment, the largest amount of uric acid passed wan 
98 grains ; so that the fonuer large quantity must be attrlbated 
to the disease. 

There is usnally a grp.at precipitate of urates during the 
height of the disease, and at the commencement of improve- 
ment. Brattler states tliut the disposition for the urates to fall 
disappears at the period of improvement, but 1 think it is some 
days later. 

4. Tlie chlorides arc often diminished, and sometimes dis- 
appear altogether. This diminution is not so great or so con- 
stant as in pneumonia: it is not necessarily associated with 
intense joint affection or effusion ; in several of my cases when 
the chlorides were thus wanting, there was great sweating. I 
am not certain whether this was the case always, and certainly 
great sweating will occur in eases in which the chlorides are in 
some quantity ; thus, one of my patients, who sweated most pro- 
fusely, passed, on an average of three days, 5 ■ 1 8 grammes, or 80 
grains, in each twenty-four hours. Tiiis case, however, was a 
sub-acute one, with slight joint affection ; with no lessening of 
water, and with very sliglit fever. 

In most rases I have foimd the chlorides, if small iti 
amount, return soon after the joint affection has eouioienced 
to decline, or as soon as the temperature lias fallen to 100° 
or 99^ Fah. Ilowitz,' however, Ixlieves that the amount of 
chlorides is regulated entirely by the diet, and is unconnected 
with the movements of the disease. Brattler found the 
chlorides to be in iniTrsp relation to the urea ; they were 
always lessened ; and this is ascribed by Brattler to the exu- 
dation. It is probable that three causes arc in action, — deficient 
ingress in food, lessened egress in the urine caused by the 
disease, increased cgi-css by other channels. 

5. The amount of the sulphuric acid has been \ariously stated. 
In my observations I have found a very great increase,' the 
amount being sometimes double that passed during convales- 
cence ; in one case it reached 311 grammes, or 52"GG8 grains, 
in twenty-four hours, the normal amount at recovery beSn 
only 1-55 grammes, or 24 grwns. This increase in 
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8n]phuric acid was constant in five caaca ;' in all of whom the 
fever was intense, and the joint affection severe. 

In one case, indeed, termed rheumatic fever, there was no 
increase; the SOj amounted to only 21 grains in the twenty- 
four hours before treatment. But then this was an almost non- 
febrile case, though the pains were severe. The patient also 
was in a debilitated condition, and had lived badly. His urine 
in other respects also was not febrile ; it was copious, pale, con- 
tained only 22'15 grammes, or 343 grains, of urea in each twenty- 
four hours (mean of five days), and was not deficient in 
chlorides. 

Such almost a-fcbrile cases as these, occurring in debilitated 
subjects, should not perhaps be compared with the typical 
examples of rheumatic fever. 

Some analyses, however, have been made in marked febrile 
cases in which there was no increaae, Gruner^ found it decreased 
in one case; it may be objected to this, however, that the 
analysis was made when the joint afi'ection had almost dis- 
appeared, and when exudative pericarditis had commenced. 

A less doubtful case is mentioned by Professor \'ogcl ;' a 
girl, with " heavy rheumatic fever," passed " at the acme " 
08 grammes, or 12 grains. But, as the age is not stated, we 
cannot be certain of the significance of this fact. It may also 
have been one of those cases in which, although there is really 
increased tissue change, there is retention of the products 
formed thereby. 

In one case (before treatment) 1 determined the amount of 
non-osidized sulphur iu the urine.* It amounted to 5'519 
grains in twenty-four hours, which is a little over the mean 
amount ('tl25 grains) found by Honald in his five healthy casea. 
It was unfortunately not determined on convalescence in my 
patient. 

Although it b evident that many more cases are necessary to 
settle the point, it appears probable that the typical forms of 
rheumatic fever are attended with a greatly increased excretion 
of SO^, and perhaps of sulphur- containing extractives, in con- 



SO, puacd during t 



gram 






iqnor poUMic h»d been comiiienMii, hut the anioiint of 
t day of treatment wu no leu tliau 70 grains (453 
DO ^eat H quantity to bave beeu produced by the potAih 
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' Die Auuclieidutig d«r SchKefeliaure duroh den Hari 

> Neubauer'a Anleitunz, ^d edit., p. 26S. 

■ This WW done by liniliadiDg the amount of SO, in (he usual wa;; another portion 
of urine was evaporated to dryues], cauiioualjr incinerated with nitric acid, so as to 
cunren all lalphur into SO,, and the SO, «si then deletmined. The diiTerencc 
' iween the two quantitiea gave, of course, the amoDDt of SO] deriyed from direct 

idation of sulphur. 
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sequence perhaps of the existence of highly sulphuretted < 
poundg in the blood. I formerly thought that in no otl 
febrile disease was there so great an excess of SOj, aa in i 
rheiunatiam ; but, since this opinion was published,' 1 have 
with a case of pueumonia, in which an equally large qu&utitt 
(59 grains) was passed as in any rheumatic c^sc. It is intere 
ing to remember that the composition of the blood in i 
rheumatism and in acute pneumonia is somewhat similar ; 
other diseases have so great an excess of iibrinc.' 

6. The phosphoric acid may be inereased, as appears &om 1 
aualyses of Ilegar,* but the augmentation is trilling. Beni * 
found the amount of earthy phosphates very variable ; so 
times they were inereased, sometimes diminished. My analyi 
show (the influence of food being taken into account) no din 
nution; perhaps even a slight increase. Brattler's expciinie] 
show great variation; often lessening. The change in 
phosphoric acid, therefore, is not great. 

7. The pigment and extractives are always greatly increai 
(Professor Vogel); the colour ia extremely dark. 

8. The bases have not yet been accurately determined. 

9. The free acidity appears, to test-paper, to be very g 
Tliis arises in part, if not altogether, from the coneentratioi 
for Professor Vogel. in one case, found the free acidity to t 
greatly reduced.' This is a most interesting point, as mnol 
stress has been laid on the increase of the acidity in the urial 
which (like the acidity of the skin and the fluids of the n 
has been held to indicate an excess of acid in the system. 

Atnoitnal constiiuenis. 

Lactic acid has been supposed, by several obser>'er8, to \ 
present in rheumatic urine ; but the readiness with which tl ' 
acid forms after discharge renders all the experiments hithei 
made doubtful. Acetic acid has been noticed by Fleury, u 
also, probably, formed after emission. Albumen appears i 
some cases; is generally iu small amount, and is very transiei 
I have known it occur for a single day, and then disappc 
entirely. I found it temporarily in four out of nineteen c 
or in 21 per cent. ; Becquerel, in seven of eighteen cases, i 
388 per cent. It is seldom attended by blood or by kidnai 
structures. The very small quantity of albumen, and its v 



' Ziir WurdigDng iler Pho>|ihon>ur. Erdcn, Archiv ilet Vereins, Band ii, p 
' Zur ph)>a, und path, det phoaplior. und otalt, Kilkei. Gbtt,, IMSO, p. 1' 
^ Neuhaui-t't Anieitung, 2d tdil., p. 2S2t and VirchoK't lUndd., Band i. p. 4M 
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transitory appearance, constitute a remarkable difference be- 
tween the urine of rheumatic fever and pneumonia. The 
kidneys, tbcrcfore. Buffer much less frequently, and much less 
profouudlyj iu the former disease.' 

Incidental drcvmsiances affecting the Urine in Rheumatic 
Fever. 

Retention. — In a amall number of cases, the excretion of 
iirinary solids, instead of being copious, ia deficient ; tbe urea, 
uric acid, and sulphuric acid, are oil in small amount. The 
causes of this are as obscure as in typhoid fever. There may 
be no disease of the kidneys, and no reason to suppose there ia 
any impediment to the passage of urea and uric acid, if these 
substances were in a fit condition to pass off. I have as yet 
only observed constant deficiency of excretion in a single case. 
In other cases, there is, during an abundant exeretiou, a sudden 
an^ considerable decrease in the quantity both of solid and fluid 
passed, without any lessening of the general fever. In two cases 
in which I observed this, a local infiammation wa» simultane- 
ously developed, viz., angina fauciura, and pleurisy (probably) 
in the other. It may, of course, be a question whether the 
retention produced the local disease, or the local disease the 
retention ; the former supposition seems most probable, because 
there is no reason to believe that idiopathic angiua faucium pro- 
ducca lessened excretion, while we know that impure blood 
will excite local inflammations. The cause of the arrest of the 
excretion arc as obscure as in those cases in which the amount 
is small throughout. 

Action of other eliminating Organs. — The skin sometimes 
acts most profusely, both day and night; and it might 
be supposed that the quantity of urine would be lessened. 
Without denying that this may be the case, it is not invariable, 

' The diseiie ciUid " neiihiiii rhpumatica/' bj' Raver, tnri uid to be chanicteri<M)<l 
liy ipedil renal aDBlnmicil cbaractcri, a only congeitioD, wiib fibrinoiu depoiiu 
■rUing rrooi blood-pouoning. 

Dr. Laycock hu deacribed (Edinburgh Medical Journal, Augast, lS!i7), ia the 
urine of rheumatiim or gout, or of penonn " diathelicallif rhFumilicr or ■rtbritic," 
certain micrnscapic elemcnta, lii. : 1. Nucleated cells reiembliiig the epithelium 
celli of the comuluted tubuli urinifen. 2. RouDded maaies of grannlea or nuclei. 
3. Free nuclsi. Theae leveral bodiei floit together, and connlitule the " granular 
imall curd-like maiiei which Suat here and there in the mucoui cloud i" Ibe; are 

conaidered by Dr. Layeock to be " the epitlieliuui celta and nuclei of the conToluted 

^B luhuli uriniferi, inletnilngled with liniilar product! from the calyces peliii and 
^H ureters," and are coniidered to be etpecially indicative of the rheumatic condition. 
^1 I content myself nith quoting Dr. Laycock'i (latement. I dilTer niih heaitalion 
^H from 10 good an obierver ; and desqUiuaBtion from the urinary tubulet may be more 
^H commoa than I have found it to be in rheumatiim ; bat I caonot but Ibink Br. 
^H Laycock baa overrated the frequency of ili occurrence. 
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or eren, I believe, common. One of mj patients : 
moat profusely dariog the fifth, sixth, aod seventh < 
the joint- affection, yet his urine averaged 38 onnces i 
twenty-four boon, which is more than is common. A 
patient (with little fever, however) sweated continaally, 
yet hia orine averaged oS onnrea in each twenty-foar I 
It would Bcem, indeed, as if, instead of the skin and Idi 
being antu^niatic, as in health, the caoae which made the a 
act was also powerfol in caosing the kidneys to i 
water. In this case both the eliminating organs were ai 
by Mjmc prior condition, which neutralized the influence whi 
under ordinary conditions, one wonld hare escrted on tb»f 
other. The sweating did not, either, reduce the total i 
solids, in one case in which I examined them during its hi 
As already said, I am uncertain of the influence of sweatL 
the chloride of sodium. 

Free and even sotnetimea alight purging, as by colchici 
reduces the amount both of water and of solids. The effeci 
the intestinal excretion is, as far as the tjuantity of nrine is c 
cemed, more marked tlian that of the skia. 

Metiiciwt. — Very few accurate observations on the infloi 
of medicine have yet been made. 

The carbonated alkalUt, as well as the tartrates, citr 
acetates, &c., render the urine alkaline; whether they d 
more or less easily in health, is not known. They render t 
colour paler, increase the water, and augment the solida, o 
account of the quantity of the carbonate which passes off; T 
posits of lithates often disappear. The exact effect on the a 
uric and sulphuric acids, in acute rheumatism, has not yet h 
determined. 

J/ii/uor potassx, in large doses,' increases slightly the quantiti 
of water, renders the colour pale, and augments the orgi 
solids and the sulphuric acid. It probably augments i ' 
some cascB, the phosphoric and, perhaps, the uric acid. 

Nitrate of polaih. — The nitrate of potash has been 1 
employed iii rheumatism, and has, lately, been particularlyl 
recommended by Drs. Baaham and Charlton, I have only haal 
the opportunity of determining its action in one sub-acute caaol 
on the SOj. For five days (during which 4 drachms i 
colchicum wine were taken), the average excretion of SO, ' 
33'29 grains in each twenty-four hours; during six following'l 
(lays, 2 ounces and 4 drachms of nitrate of potash being taken, I 
the daily excretion was 4C'816 grains; while, on four following | 

' ObKmtinni bj' the Author, Dritiib and Foreign Medico- Chirurgical Review, J 
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days, when no medicine was taken, the daily excretion sank to 
32-13G ^ains, or almost precisely the same as before the 
nitrate of potash. Tlie nitrate of potash was pure, contained 
no Bulpliates, and there did not appear to lie any circumstance 
which could interfere with the certainty of the result. The 
effect on the other ingredient was not determined; but this 
observation agrees with the result obtained in my experiments 
on the healthy subject. It may, therefore, be concluded that 
nitrate of potash aids the elimination of sulphuric acid. 

3. Acule Gout} 

The urine has been examined between, during, and after the 
paro.xysms of acute ^out. 
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A. Between the paroxysms. 

The urine of a patient was examined for ten days before au 
attack of gout, by Dr. Biicker,* It was found to be very de6cicnt 
in solids, especially iu urea, uric acid, extractives, and phosphate 
of lime ; the phosphate of magnesia was less affected. 

Previous to this observation. Dr. Garrod had observed the 
same fact with reference to the uric acid, which, immediately 
before the gouty paroxysm, was diminished or absent;* and 
Lehmann^ haa conlirmed this remark, in cases of chronic gout 
with tophaceous deposit. 

Dr. Kanke has informed me that, in two cases with tophace- 
ous deposit, the urine contained no uric acid when acute attacks 
were absent.' 



B. During theparoxyam. 

1. The water. — The amount seems to vary greatly; occa- 
sionally it is scanty, and the urine takes on the marked febrile 
type; but, especially in patients in whom there have been 
repeated attacks, the urine is often as copious as iu health. 
The mean amount of water in the acute cases recorded in Dr. 



I I define gout, ifter Girrod, ■> > febiiU affcctioi . 
leading to a depaiit of urate of boda. 

1 Zurpaihol. der Gicht. Rbvin. Monalicli., Feb., 1050; and Canitalt'i Jahrub., 
EiMnmann's Report on Chronic Diieaaei for 18&D, p. Ihi. 

> Med.-Cbir. Tmna,. 1S4B, vol. ul. 

* Lchrbucb der Plifi. Chem.. *ol. ii. 

' Occuionallj, honcTer, witboui any g;aut, no 
ao that, unleai the obsenalions are coutinued o 
draw ■ concluiion. 





tjarrod's work' (omitting two cases, with a. single day's nrldl^^H 
Duly) is41, 51,35, 21^, and 36 fluid ounces— an amount whiel^^^| 
on the whole, is a little below the healthy meau. But there ^^^| 
;Teat variation in this respect. ^^^| 

2. The urea. — Few an^yses have yet been made. In a mai^^H 
aged fiftr-seven, Garrod found the mean amount to be 3S^^H 
grains, which, considering the man's age and diet, is, probabM^^J 
lot below or above the standard. ^^^1 

The following analyses in one of my cases gives the urej^^^| 
and some other ingredients. The man was forty-niue years fl^j^^H 
age, small, and emaciated ; the feet, ankles, knees, and han^^^f 
were all affected ; he had been subject to gout for many yeai^^^| 






Uru. Snlpharie tai. 


n-qAohctU. ^^^ 


ior?ih. 


720 


GmnmM 
£0-88 


Gnini. 
322-3 


GranntM.I Grain*. 
t-G 1 2<-7b 


0-61 9«<^^H 


1 


The chlorine must have been in smalt amount, as the solol^^^H 
salts amounted altogether only to 42-1 grammes (65t grain^^^H 
There was a large deposit of pale urates, and a drop of aCK^^^I 
irccipitated at once a dense cloud of unc acid and urates. ^^^| 

The total amount of solids was 2638 grammes (107'37 grains) Jj^^H 
and OS the urea and the soluble salts made up 2512 gramme^^^J 
t only leaves tlie small amount of 126 grammes (19j grain^^^l 
for the uric acid and pigment. ^^H 

Now here it was clear that the urea was in tolerable thoojA^^^I 
not in great amount ; and it corroborates Garrod's assertio^^^H 
that the elimination of urea is not interfered with, during ^^^^^H 
paroxysm. Nor is there any endence that it is increaM^^^f 
At the same time, it must be remembered how few caav^^H 
have been examined. ^^^| 

3. The uric acid. — Dr. Garrod has shown that the eliminm-^^H 
tion of uric acid is lessened in the paroxysm of gout ; the 
means of his analyses in seven acute cases were 595, 2-05, 2-58, 
3-76, 4-16, 3-28, and 328 grains, and the meau of the whole 
number is 3-62 grains (heal tliy mean, 8-5G9 gndns). As the 
smallest mean amount yet noted is higher than this, there 
can be little doubt of the correctness of this statement. 

As the uric acid exists in such large quantities in the blood, 
it is to be presumed that its formation is not impeded, but onfy 
its elimination. 

The relative proportions of the urea and uric acid have been 
a good deal discussed ; and Dr. Gairdner, in his intere8tili|^^J 
> Od GduI. p. ^^^1 
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work,' has thrown out the suggestion that there is a mal-direc- 
tion of metamorphoais, and that the Bubstanccs, which would in 
a healthy state become urea, in gout are converted into uric 
acid. But the analyses on which tliis is based are not yet 
numerous enough to allow us to consider this suggestion as 
more than a hint for future inquiry. 

What is the cause of the non- elimination of uric acid ? No 
answer can be given to this; hut we shall presently see that there 
is also retention of other ingredients. 

4. Nothing is known of the hippuric acid. 

5. The pigment varies. Sometimes, in very febrile gout, the 
urine is deep red, and like the urine of acute rheumatism ; but in 
other cases, the urine is very pale, aud the pigment is evidently 
deficient. My case already quoted is an example of this ; it is 
a most remarkable instance of an almost total absence of pig- 
ment and estractives, without deficiency of urea. I examined 
also, in this case, if there was any uno\idized sulphur in the 
urine, but there was no trace. 

In another case, there was 1796 grains of unoxidized sul- 
phur — an amount which, as far as the few analyses yet made 
will allow a conclusion, appears to be below the limits of 
health. 

6. The phosphoric acid was greatly lessened in my ease, as in 
BJJcker's ; and as phosphate of lime is found in the tophaceous 
deposits with urate of soda, it is very possible that the retention 
of tills protluct, as of the uric acid, will be found to be common. 

7. The chlorine has not been carefully determined in any 
case. 

8. The SO3, in my case, was quite in its normal amount ; so 
that it is to be presumed that, as in the case of the urea, there 
is no retention and no want of metamorphosis of the sulphur- 
holding tissues. 

9. The free acidity has been said to be both lessened and 
increased in gout, but no accurate examinations appear to have 
been made. In my case before referred to, the free acicUty was 
equal in twenty-four hours to 28 grains of crj'stallizcd oxalic 
acid. As the SO^ was not in large amount, and the phosphoric 
acid waa very small, it must be supposed that some other acid 
(organic? lactic, acetic, formic?) was in the urine. 



Abnormal constituenta. 

^B Albumen is not at all uncommon in small quantities ; it is 

^1 generally temporary. When it is persistent, there is reason to 
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suspect the chronic disease of the kidney, produced by l 
(Todd). Casts of tubes are sometimes seen. Oxulate-of-lii 
cryatals are very common. 

The amount of oxalic acid has not been determined ; 
elusion, at present, cau be drawn from the presence of t 
crystals in the urine. When degenerative changes ai 
on in tlie kidney, we have the usual microscopic evidence i 
casts and epithelium.' 

Uroxauthin is very common, and blue pigment is sometinml 
seen. Gout often gives us auotlier instance of the rule, thidil 
deficient nonnal pigment occurs vitb an increased amount otm 
uroxanthin. 

In one case I obtained a very large quantity of indigo, hf I 
simply adding a little hydrochloric acid. I have never ■ 
this in acute rheumatism. 

3. Afltr the paroxytm. 

The water is usually copious. The amount of urea and \ 
ment has not been determined. The uric acid is, according t 
Garrod (p. 166), often much increased when the fit is j^ 
off, and just after the paroxysm- Whether the phosphoj 
acid is increased, is not yet known. 

The albumen, if it has been present, usually disappears. 

In Bub-acutc aud chronic gout, deficiency of uric acid appears, 
from Garrod's cases, to be still more marked. Sometimes 
none could be found, and sometimes it was excreted iu some 
quantity. The excretion is, so to speak, intermittent. 

A little albumen is very common {Garrod). 



Incidental circumsiancei affeclinff the Urine in Gout. 

I am unacquainted with any circnmstauces showing the iitflor 
encc of diet, or alterations in the other eliminating organs. 

Effecl of Remediea. 

Dr. Garrod has proved conclusively, that colchicum does i 
increase the amount of uric acid. For the eridence on thi 
point, his work must be referred to. 

In the case formerly described, I gave bicarbonate of potat 
and add the results as n contribution towards future inquiry. 

' The rcTiswer of Dr. GanDd'i book, in (he Urlt. ■ud For. Med..Chlr. 
April, 18G0. p. 43. lUtei that he hu rcpeatcdlj fauad cuU willuml aibMmt\ 
othei diaeuei ibis hu been itio obiervcd. 
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On the Gth, the joint-BymptomB were well. 

The bicarbonate of potash was given in the first twelve hoare of 
the day,BO that, if possible,its effects might not extend into the fol- 
lowing day's urine. It appeared on the first day to increase the 
urea considerably, the sulphuric acid in a less degree, and the phos- 
phoric acid in an extraordinary degree. When it was afterwards 
given, the eflect on the urea and sulphuric acid was very trifling ; 
but the phosphoric acid, which had fallen, was again increased, 
and fell again the next day. The effect on the acidity of the 
urine was very iuteresting ; although it produced alkaline urine 
for the time, yet on the following day the acidity was raised to 
almost double the amount it had been before the medicine was 
taken. On the day when the second quantity of alkali was 
taken, the urine was again alkaline; but, on the following day, 
the acidity was again very greatly increased. In fact, the 
acidity of the fourth and sixth days, when no medicine was 
taken, is so great as to give an average of acidity equal to 32'3 
grains of oxalic acid for the four days, although, on two of the 
days, a large quantity of alkali permitted no acidity to be 
perceived. It is erident, therefore, that the alkali increased, 
in reality, very largely the exeretion of acid. 



TIIK t'RINR IN DISEASE. 

Cabe II. 
Calculated Urine of twenty-four hours. 





QoMlilj. 


soiidi. 


BoLhUl 


so» 


Dnonluirf 


In 11 hour, no medi- 












cine being Ukcn: 


Oanee*. 


Gniai. 


Gniai. 


GniM. 


GniB*. 


cslcuIilcdfor24hour» 




363-171 


94 36 


21-46 




In 13 boun, 51V of bi- 












cirli. of potaih being 












taken : atculaUil for 












24 hour* 


74 


84712 


273-4 


27'6 


1-WA 



I 



In the former case, probably about two thirds only of tlu 
bicarbonate passed off in the twenty-four houre ; but in t*""' 
nearly the whole of it must have been eliminated in the thir' 
hours during which it was taken. It iucreased the organic bo 
the SO;t, and the substance containing unosidized sulphur, 
effect on the POj was not determined. 

To sum up our knowledge of the urine in goiit, it may be a 
that, before the paroxysms, there is diminution of all the el 
ingredients, especially of the uric acid, phosphates, and pigmem 
and extractives ; that during the paroxysm, there is alst ' ~ 
cient elimination of uric and phosphoric acids, and ext 
but that the urea and sulphuric acid are in good, though not inB 
excessive, quantity ; that, after the paroxysm, the elimination of I 
the uric and phosphoric acids increases. As there is reason to I 
think there is no deficient but rather an inereascd formation offl 
uric acid in the blood, the want of excretion must be owing either J 
to some affection of the kidney (which is unlikely), or to some] 
peculiar and unnatural combination in the blood or organs, which I 
hold back this and other substances. If tliis be the case, tho*! 
defieient elimination is, as it were, only a consequence of mora I 
important antecedent aberrations in metamorphosis, of which. I 
impeded excretion is a natural sequence. What these are, how- \ 
ever, is quite unknown ; but an unnatural formation of uric acidjl 
either from food or tissues, may possibly be part of them. 
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SECTION XX. 

ACCTE DISEASES OF THE SEIN. 

Acute Ecyema hnpetiginodes. 

aged twenty -one, weighing 5E 
ivas almost entirely covered v 



kilogrammes^ I 
ith the crup- 
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tjon, Dr. Bencke' made tlie following interesting observa- 
tions : 

Ou a mean of twenty -six days, the solid and 
fluid inf;csta in each twenty-four hours 
amounted to 36(JO grajnmes. 

The egesta each in 24 hours amounted to — 
Kidney excretion , . 2023 grammes'] 
Intestine „ . . 121 „ 13639^ „ 

Skin and lungs „ . . 1495 „ J 

The body, therefore, increased in weight. 
With respect to the urine, the following table gives the mean 
of three periods. 

In each twenty-four hours, there was excreted by the kidneys, 
in grammes — 
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In the first three days, there ■ 
oxalic acid in the urine. 

One kilogramme of body -weight excreted in twenty-four hours 
0-651 of urea during the height of the disease, and 0-524 during 
the decline. 

The urea was therefore in some excess during the period of 

severe diseaae ; the uric acid was also a little over the amount of 

convalescence ; the sulphuric acid was not augmented by the 

^^ disease, though it was so by the potash. The phosphoric acid 

^M was a little increased during the use of the potash ; but as it was in 

^1 still greater quantity afterwards, it may have been merely rising 
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> ArchJT des Vercini, Band ii, p. 35. 

e Humbert arc to each other, if the 
0-J3. 

Grasae giTca the numben in healih as 1, 0-09, Of. Bcitrage lur Keonlni 
Groue dei menichllcb StofTwechKli. See latcoduction, p. 33. 
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is matpnA m iht AwMe vent off*. Daring the acute atage, i 
WM evidentljr dbDinubed (retained ?). The free addinr mm 
Snt • little below the rule, and was scarcely altered bj t 
Ikjnor potuMB. 

Hie decreaae in the urea atu] the uric acid mast be ^ 
to the craduai improvemciit in the discaae, and not of d 
tbe inflaence of the liquor potassx. 

Acule Urticaria. 

Dr. D. Miclagan,' in exanitmng the urine in a case of ■ 
nitieoria, believed the urea and uric acid to be in very s 
Kiiutiiiit; but tbc pcr-ccutage amounts only were dete 
and thi; uriiir: may have been merely dilute. No such defici 
ba« been noticed in other casCB. 
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The nrinc in almost all febrile diacafies has certain chat 
■ufUcittiitly common and constant to have at all times attra 
attention. Thcuc arc a deficiency of water, a deepening of coloi 
which ariaeii from ubwilutc iucreasc of pigment, as well as fron 
concentration, and a heightened relative acidity product oolyia 
by tlio deficiency of water (Vogel). These characters are not, how-T 
ever, peculiar to fever j for they will occur in certain chroiu 
npyrcctie affections, especially of the liver. 

lu whlitiun to thexe obvious and well-known characters^ the 
■o-callcd " febrile urine " jirenents other more recondite but not 
leM important phenomena. If no incidental circumstances come 
into play, the urine gives evidence in most eases of a remarkable , 
increase of the urea and the uric acid, the representatives of tb 
nitroKcnoufl tisMUCs. As very httle food is taken, and as tlu 
amount of these substances is often much more than in health,! 
the iufereiiee is unavoidable, that the patient is, so to speak:; I 
feeding on his own nitrogenous tissues, which rapidly waste andl 
disappear. So far the urine resembles that which is produced I 
by excessive Hcah-feeding ; but, in addition, hippuric acid would 1 
appear to be present in many cases in large quantities — a pecidi- I 
anty of metamorphosis which finds no parallel when the urcft I 

' Monlhlv Jouriul of Ued. Science, Auguil, 1840, p, Mi 
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and uric acid are heightened artificially by increane of nitro- 
genous food. Ab already said, the pigment, derived, it is supposed, 
from metamorphosis of the red blood-cells, is also increased ; and 
BO is the SO,, the amount of which is, to a certain extent, an 
indication of the metamorphosis of the sulphur- holding (i. e, 
nitrogenous) tissues. 

The chlorides and the phosphateB, on the other hand, are, 
except in exceptional caaes, not increased, or are decreased, 
Allowing full weight to the deprivation of food, and to the 
increased action of the skin or bowels, I think we are justified 
in saying that, as a rule, there is retention of chlorine,' and 
deficient metamorphosis of the structures furnishing phosphoric 
acid, except possibly in the acute infiammations of nervous and 
muscular tissues. 

This increased excretion certainly commences very early in 
febrile diseases, and it is probable, from the experiments in a^e, 
that it begins at the very onset, and is, with the alteration of 
temperature, one of the earliest, perhaps the earliest sign of the 
morbid condition ; throughout it nins more or less pardlel with 
the heightened temperature, and, with occasional exceptions and 
deviations, which are generally easily accounted for, it may be 
laid down as a rule, that the presence of the one condition 
implies that of the other. 

Yet this is not the case always ; for (apart from incidental 
circumstances) in some fevers there is occasionally, first, a very 
high temperature with no great amount of metamorphosis, and 
second, there are chronic diseases without increase, or even 
with decrease, of temperature, in which there is augmented 
urinary elimination. In the first case, the exception is accounted 
for sometimes by the fever being of short duration, being fol- 
lowed by a pyrectic period, in which metamorphosis is below 
the normal, so that if the pyrectic and apyrectic periods are put 
together, the deficiency in the one more than counterbalancea 
the excess in the other. Or the excretion of the urine is, as it 
were, euppleraented or compensated by the augmented action 
of other organs, especially of the skin or bowels; or is diminished 
by previous inanition, and by the want of material from which 
urea and uric acid can be derived. In the latter case {of an 
^L a-febrile disease, and increased urinary elimination) It is possible 

^1 that there may have been, in some cases, a previous retention fol- 

^M lowed by increased elimination ; hut it would be hazardous at 

^B present to affirm that this will explain all cases.' 

L 
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I iKlieve this was pointed oat first bf Schontrln, but I have not been able lo 
tbe reference. I had qhiCTved the fact, without knowing ihii. 
The came of the iaereaied eiimination in febriie diaeue iaextremelf obscnre. It 
Karceljr be consiUered la arising altogetber or umplr from the ineieased 
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WTien the amounts of different normal conBtitupnts of febrile 
urine are considered, we are struck at once by the dispro- 



portionate augmentation of the uric acid ; it Tariea indeed in 
different diseases, and in different easeSj but as a genera] rule 
is more constantly augmented than any other constitueal 
Why, if there be augmented oxidation in the febrile systen 
should the uric acid not be converted into urea and carbonio' 
acid, as it undoubtedly is when it is introduced into the healthy^ 
system ? As has been already remarked, in fevers the amounts 
of the urea and of the uric acid seem quite independent; they 
vary from day to day, without connection, or one remains 
stationary while the other increases ; not the slightest idea 
mutual dependence is given when the tabic of a disease, wil 
the quantities of uric acid and urea marked on it day by dajgi 
ia looked at. Wc should certainly say that they arose from, 
the metamorphosis of different tissues, if there did not always 
arise tlie recollection of the undoubted fact of the production of 
urea from uric acid introduced into the body. Perhapt,, 
however, uric acid arising in the process of normal or abnormi " 
metamorphosis may be in a special condition, or may be pr 
tected by some form of combination which cannot be assumi 
when uric acid is introduced into the body- In connectii 
with the increase of uric acid, it is not impossible not toconni 
again this symptom with the congested spleen so common 
all pyrexial diseases. 

The production of hippiiric acid is a subject of great intei 
it may indicate a mal-action of the liver ; for it must be suppt 
that glycin is either produced in excess, or that the elcmeal 
which should form it do not do so in consequence of 
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npidily of circiilation. The most recent hypolhetii ii, that there ii i lou of tb 
controlling power of Ihe nervoui lyittm over nulrilion (over the contnclilily of III 
veuela f), which rendetb the nilrogenoui tiiauei more liable to the iggresiiie ' ' 
ence o( the canlinuBlly inspired uiygen ; ind Ihii Idci i>, to ■ certain extant, 
ported by experiments. Another conjecture may he, however, that the liaiues I 
pyreiia loie the pruleclion whieh the pretence of lome Biibslance, presenl 
but not in feieri. givei them. Lichig, with thai lugjestive geoiu* which render* hit • 
writingi to iltnctive and >o aieful, indicated Tears ago that " ilarch, sugar, and ftt 
■erre to protect the nitrogenoui tiiauei " (Lellen on Cheraiitr;, 3d edition, p. 374}. 
And (hi> hypolheiii — for at the time it nai tcarcely more — hai since been, in iti 
euence at least, conBnned hy the end reiearchei which hate been detailed in 
former pages. We have seen how vast an arrest of nitrogenoui melamorphosii ia 
apparently produced hy the uie of lugar (lee page G I, for IJocker'i experimenta) i 
(Opposing that the secretion of sugar is arrested in the boily. and its proieclive in- 
fluencelherefore withdrawn, should we not have an augmeiilcdnietaniDrphoiisor tha 
nilrogenoni tissues? And, lingutarl; enough, it has been shown by Bernard that 
dogs, when fehnle fniiu wounds, cease to form hepatic ingar. This hypotheaia, 
liowever. may seem to be contradicted hy the fact that in dialietea, with enonnoua 
forniaiion of sugar, the nitrogenous metamorphosii Is often active ; lut in Ihii caae. 
fiom tome cause or other, Ihe sugar cannot be destroyed, so that ibe oxygen il not 
a(iproprialf(l hy il. Il is. therefore, really no argument againil this view'. 



SOS 



Btronger attraction of some body which acts upon them, as 
benzoic acid will do when it is taken into the system. Or is it 
possible to suppose that there is in pyrexia an increased pro- 
duction both of benzoic acid and of glyciu ? 

The retention of the water and of the chloride of sodium are 
facts of which no explanation can yet be ^veu. And at present 
we cannot do more than surmise, that it is by some condition of 
the skin that the usual rule in the pyrexia, as respects these 
ingredients, is so remarkably violated in the case of ague. 

As the general febrile state is common to all the diseases 
considered in the preceding section, so the condition of the 
urine which is so closely connected with augmented temperature 
is found in all. There are, however, some specific did'crcnces ; 
and it is probable that, as inquiry advances, our knowledge of 
these differences will become much more precise than it now ia. 

These dififerences may arise — 

1. From the locality of the disease. Whenever an organ is 
affected, the metamorphosis of which furnishes any special 
products, such products may be found in excess in the urine. 
Thus, the phosphates increase in inflammations of the nervous 
tissue ; the bile acids in some eases of hepatitis ; and, in all 
probability, the uric acid in splenic engorgement ; the chlorides 
are especially lessened in pneumonic exudation, as tliey are poured 
out with the albuminous mass into the lung ; in milk fever, sugar 
is found in the urine, &c. 

2. Prom the presence of abnormal substances peculiar to the 
disease. At present it can scarcely be considered that we have 
suflieieut proof of this cause. Perhaps some compound rich in 
sulphur may be present in rheumatism ; and perliaps organic 
acids, unusual in the healthy urine (valerianic, formic?), will 
hereafter be found there. 

3. From a perversion of metamorphosis special to a disease. 
On this head we at present know scarcely anything. The 
existence of leuein, tyrosin, aud,peculiar extractives, in the 
urine of the acute yellow atrophy of the liver, is perhaps owing 
to the peculiar change in that organ. 

4. From the course of the disease, and especially from the 
variable action of the other eliminating organs. For example, 
the presence of diarrhoea in typhoid fever modifies the excretion 
of the urine. So also in acute gout, there are peculiarities of 
renal excretion which sometimes distinguish the urine of that 
disease from that of all others. 

a. From impediment to excretion from kidney implication, 
or without it (gout?). Kidney implication is uot special to any 
disease, and may be absent in all; hut it occurs more frequently 
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in some ; and sufficiently bo, in fact, as almost to Ul^ speoiio 
differences. 

None, liowever, of these differences are so frreat, or so con- 
stant, as to aid us in differential diagno»i». The general febrile 
characters, so to speak, override the others ; and, at present, 
from the uiine alone, we cannot tell whether the case be one 
of typhoid fever, smallpox, rheumatism, or pneumonia. The 
great uses of the examination of the urine are (or proffno»i* and 
treatment. The amount of metamorphosis is a good indication 
of the severity of the disease, and may indicate the necessity 
of restraining it ; or if exudations are to be got rid off, a copious 
excretion may show us that the chemical alterations ending^ in 
elimination are proceeding satisfactorily without aid. On the 
other hand, we may detect, by the urine, insufficient elimina- 
tion in a disease in which the thermometer indicates a great 
metamorphosis, and measures may have to be taken to augment 
such elimination. The perusal of the first two chapters will 
show how this is to be done, as far as our present knowledge aim 
articles of diet or of medical agents extends. 

The urine has been seldom examined before an attack i 
pyrexia, except in gout and ague, neither of which dis 
can fairly be taken to represent the probable course in c 
affections; because, in reality, between the fits of a^ 
gout, there is no complete absence of the disease, but mei 
another form of it. 

It would, however, be extremely important to know if j 
other diseases, prior to the actiial commencement of augmentc 
temperature, there is deficient urinary etiminatio 

Aft^ an attack of pyrexia, as already said, the urine ) 
on characters entirely the reverse of those in the febrile p 
The cliloridc of sodium and the water are augmented ; the u 
uric acid, and pigment are below even the average of healtll,]! 
There is, indeed, a delayed metamorphosis, which is evidencetLl 
not only in this way, but also, probably, by the presence oSM 
oxalic acid in increased qujjitity ; at any rate, oxalate-of-Ui 
crystals have been shown by WaUhe to be more frequent in c 
valeacence than at other times. 



SECTION XXII. 

ACUTE NON'-FEBHtLE UISEASK. 

Only one disease belongs to this class, viz., cholera AaiaticaA 
the temperature iu which falls three, four, five, or even a^g 
degrees below norma! blood-heat. 
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Darinf; the al^de stage, there is suppresBion of urine, appa- 
rently from lessened circulation, thickened blood, and exuda- 
tion into the renal tubules. Occasionally, patients state that they 
have passed urine after the occurrence of vomiting, purgiug, 
and cramps, and even during the whole period of the cold 
stage. Satisfactory evidence on this point has, however, not 
been given. After the cold st»gc is over, urine ia passed or, 
as in a certain number of cases, is suppressed, and the patients 
die comatose.' 

When the secretion of urine returns, it is between the 18th 
and 144th hours ; most usually between the 48th and 72d hour 
after the commencement of the attack. In 133 cases, noted 
by Buhl, the pcr-centage was as follows : 

9'9 per cent, between the 18 — 34 hours 
26-6 „ „ 24^-48 „ 



30-4 
19-4 
110 



48—72 „ 
72—96 „ 
96—120 „ 
120—134 ,, 



I 

I 



Normal Conslituenls. 

1. The water. — The quantity of the first nrine is usually 
small ; it then gradually increases, in cases of recovery, and 
on the third — sixth day (Bulil) reaches its maximum, being then 
often much more copious than in health. In cases fatal &om 
sopor, it generally continues very small in amoimt. 

The specific gravity of the first urine varies from 1006 to 1020 
in the first urine ; it often falls as the water increases in amount, 
and rises again when the urine becomes normal. 

2. The urea ia in very small amount, in the urine passed in 
the first twenty -four hours ; it then, like the water, gradually 
increases, and about the third — sixth day is much above 
normal. Buhl has found it amount even to 70 or 80 
grammes in twenty-four hours at this time, whereas on the 
first day it may not exceed 3 to 6 grammes, or even be absent 
(Begbie). Brattlcr noticed as much as 57 grammes, on 
the day when the albumen was disappearing, while in per- 
fect convalescence there were only 36 grammes. After reach- 
ing this amount, it gradually falla to the normal excretion. 
The prognosis is favorable in proportion to the excretion 

' A great number of oWrTstion* hive been mlclc on the urine of cbolenu Tbe 
beil descriplion ia that giTcn lately by Buhl (Henle's ind Pfeuffer's ZeiMcli. fur tal. 
Med., 1B3&, Itsnd vi, Heft i). AlmasI lU prereding ohBenationi ue confinned hj 
Buhl, and Itierefure 1 have chleSy Callowcd liis clescriptiou. 
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of urea ; there are, however, exceptions, for cai 
die with a considerable amount of elimination. 

8. The uric acid is usually present in the first urine, bat ita 
quantity is unknown ; it is often precipitated on account of the 
presence of free acid ; and sometimes, as there is little normal 
pigment in the urine, it falls almost colourless. 

4. Hippuric acid is often present, but its amount ia not 
known. 

5. The phosphoric acid is first in very small amoimt ; then 
gradually increases, and, like the urea and water, surpasses the 
normal amount; its range is from 0189 to 2208 grammes in 
the first twenty-four hours, to 6 to 9 grammes on the third — 
sixth day. 

6. The sulphuric acid appears to vary : it bas been found in- 
creased, by Vogel; decreased, by Letheby. I believe the latter 
is generally the case at first. 

7. The chloride of sodium is, at first, almost absent ; it then, 
after the fifth day (eighth, Giitcrbock), gradually returns; and, 
according to Buhl, its increasing amount is of more favorable 
prognosis even than that of the urea. Its maximum of elimina- 
tion (which is, however, never great) is a day or two after 
that of the urea ; the urea, in fact, is often beginning to fkll 
when the chloride of sodium is increasing. 

8. The earthy salts are also deficient in the first urine, and 
then gradually return. 

9. The free acidity of the cholera urine is considerable. 
Buhl states the first urine is sometimes neutral, and that the 
acidity increases in the urine subsequently passed. I have 
generally noticed, however, that even the first urine wdb 
tolerably acid, though the acidity is certainly greater after- 
wards. The cause of the acidity is unknovm (lactic add?). 

10. The normal pigment is deficient for two or three days,, 
and then gradually returns. The urine has a smoky, brownish 
tint, from haimatin; or sometimes it has a perfectly clear, trana- 
parent yellow colour, from abnormal pigment, which is the 
uroxanthin of Heller (indican). 

Abnormal Conslitttenls. 

Albumen is present in the first urine passed in the vast 
majority of cases,' and lasts from one to four days, gradually 
decreasmg in amount ; it has, in fact, a course almost inversely 
that of the urea. Buhl and Pfcuffer believe albumen to be 
very seldom, if ever, absent, if the first urine be examined. 

It has, however, been noted as absent in some cases ; in one 
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out of forty cases examined by BuBk;^ in fourteen out of raty- 
seveu, by Begbie ■? in four out of twenty, by Frua ;' and in 
Bome of Dundaa Thomson's cases, Becquerel states that it is 
generally absent, but this is an entire mistake. In none of my 
cases (about twelve, in which the first urine was examined) has 
it ever been absent ; but I have twice seen it in smalt amount. 
The presence of albumen has been suggested, by Buhl, as a 
diagnostic mark between true cholera and severe diarrhoea 
occurring in cholera epidemics. As remarked, however, by 
this writer, albumen may occur in the urine of simple 
diarrhcea;* so that this distinction will not always hold good. 
The amount of albumen has a general, though not very close, 
relation to the severity of the oJgide stage. I have, however, 
seen it large in slight cases, and the reverse. 

Sugar is oceasionally present,* sometimes in large quantities, 
in the first and second day's urine. 

Pigment. — A substance which gives a beautiful violet-purple, 
and sometimes transient reaction with acids, is present with 
the first urine in all eases." It has never yet been noted as 
absent in any instance in which it has been looked for. It is 
soluble in alcohol. The reaction with acids is much the same 
as that given by Heller's uioxanthin ; whether it is this sub- 
stance, or some modification of bile-pigment, ia not yet known. ^ 
If albumen be present, and be thrown down by nitric acid, it 
is coloured violet, purple, or dark brown, by this substance. 
It soon disappears, eveu before the albumen. It is, in, my 
opinion, the best diagnostic mark of cases in which the symptoms 
are so slight as to make ua uncertain whether we have to deal 
with cholera or not. 

Sometimes this pigment takes on a blue colour, when a 
drop or two of nitric acid ia added in the cold, and the 
mixture allowed to stand. Black -coloured urine has also been 
noted, but it may have been owing merely to dissolved 



Dissolved blood colouring-matter is not unfrcqucntly seen ; 
the exact frequency of its occurrcnee is uncertain, A 
sulphureted compound (probably sulphuret of ammonium) 

' QuolMl by Gnll, in Bcport on Cholcr*. College of Phvi., 1854. p. 13B. 

■ Monthly Jaurtul, Oct.. 1H49. 

■ CanstatVs Jahresb. for Ui6 ; EiaCDinann's Report, Band iv, p. IIj3. 
' Finger foUDd it in H of 6h cues of customary iliarthiEa. 

> llelntz, Samoje, Duhl, loc. cit., p. 2b. 

* See Begbie'e intereating paper, ia the Edia. Med. Journal, 1849, aad paper bj 
Author in the iime journal. 

' A precisely limilu- reaction iran lie tomctimei obtained from the thin fluid of the 
cholera dejectioni. The luhalance certainly rescmbtn Ihat described in the section 
on ■' Blue Pigment." Zimmemiann has found a auhstince isanming a blue coluur iu 
the blood of cholera, and belieTC* it to Ik a modification of hzmatin. 
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H Kiinetiines present. It is not common : 1 have fomid it ur 
two or threo cases, in perhaps tweiitv. 

Morphological elements arc seen in every case of cholcnt 
urine; viz., casts of tubes, often beautifully perfect aud trans- 
parent, renal epithelium, and, to an immense extent, bladder- 
epithelium. Kenal and bladder catarrh are inrariabic sequeDOes 
of cholera; and, in twenty-four to thirty-sii hours afterthe finrt 
iitjne ia passed, perfect pus-cells and ill-fonned cpithelinm are also 
foiitid in great numbers. Blood-corpuscles are often present at 
first, and crystals of uric acid. At a later date, urates aud oxalate- 
of-lime octahedra generally make their appearance. 

The casts and blood-corpuscles disappear long befon; the 
albumen ; according to Frericbs, the abundance of casta is 
favorable, as showing that the conduits of the kidneys arc being 
freed from the exudation which had occurred iu them in the 
cuhl stage. 

At present, the researches on the urine in cholera do not 
throw any light ou the remarkable alterations In circulation 
and diffusion which occur in that disease. There is, evidentiy, 
at first, retention of all urinary products ; and then, when the 
circulation is restored, and the kidney-tubes arc cleared of 
their albuminous plugs, there is compensatory elimination. 
Biit is there any lessened, heightened, or perverted metamor- 
phose during the algide stage, or afterwards ? Only one case 
IB known to me in which tlie examination of the urine was 
carried on for a long enough time to give any kind of answer 
to this question. It is the first case recorded by Buhl.' A 
man, aged thirty-three, began to pass urine on the fourth 
day. From this time to the end of the twelfth day, he passed 
■lOt'131' grammes of nrca, 23(>09 grammes of phosphoric acid, 
iind 30-255 grammes of chloride of sodium, Hia excretion 
during these nine days was, therefore, as far as the urea is con- 
cemi'd, over the average; a little below the average for the 

riphoric acid, aud much below it for the chloride of sodium, 
however, wc take the whole twelve days of the disease 
(during the first tliree days of which no urine was passed}, and 
Buiune that urine was passed as usual on each day, we have a 
daily excretion of — 

33' 703 grammes of urea. 
2'136 „ phosphoric acid. 

2'621 „ chloride of sodium. 

That is to say, if the kidneys had acted daily he would have 

' Thrcr other cuei recordiit hj Buhl onnol be nied ; fur in tno ■ dajr ii mi$Md 
oul, 10 thtt (he eicretloD ia not knoKD for thoie diji ; and in tbe thiid lome luine 
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paased &boiit a normal amouut of iirea on each day, and the excess 
in the latter period may have been owing simply to the non-ex- 
cretion of the first three days; there is, therefore, so far, no 
evidence of either augmented or depressed metamorphosis, 
but merely of retention and Bubsequcnt elimination. The 
phosphoric acid was below the mean, and perhaps there may 
have been loss of this acid in tlie stoola. The chloride of 
sodium was greatly less than normal, owing, no doubt, to the 
previous loss with the stools; so that almost all that was 
taken as food, during convalescence, was held back by the body, 
which had been drained of its salt. 

It will, however, be imprudent to draw general conclusions 
from a single case. 

That there is perverted metamorphosis in cholera is shown, 
at present, merely by the peculiar pigment ; for the albuminous 
and the exudation casts, &c., are merely evidences of great 
kidney congestion and exudation. The iro|>ort of the pigment 
is not known ; but it is not peculiar to cholera. 



CHAPTER IV. 

CHRONIC DI8EABEB (NOT KENAL). 

Chronic diseases may be separated into two great c 
those which arc, and are not, febrile. In some cases, howei 
the line of demarcation between the two series is not i 
or one class may temporarily pass into the other. 

The chronic febrile dificasea are often later stages of the a 
and tlie urine, as far as it has been examined, resembles that 
the disease they follow. As the observations of the uriuefl 
this class are, however, fragmentary and imperfect, it is in ' 
visable to occupy space by a detail of the appearances in clu 
febrile bronchitis, pneumonia, peritonitis, or rheumatism, or g 

The chronic a-febrile diseases constitute a vast class of i 
ladies, which are notoriouBly intractable and persistent, 
condition of the urine in them is much more variable than i 
acute cases; for the agencies are more complex. In acute d 
one important factor — the heart's action — is tolerably stable; i 
as a rule, during the height of the disease the blood flows mat 
rapidly, and with greater pressure. But in chronic cases f* 
rapidity and force of the circulation are very variable; 
apart from any direct changes in metamorphosis, secretion evei 
where must be constantly affected, in different degrees, £ 
this cause alone. Primary digestion also is more rariabl 
affected in chronic diseases, and in the same case the amount c 
food entering the system changes greatly from day to daj^fl 
whereas in acute cases there is almost miybrmly a lessened in 
(H^ss of nutritive snbstances. Assimilation also, if less violenti 
disturbed in chronic than in acute cases, is really little less p 
foundly implicated ; and the action of certain organs is son) 
times much perverted, or perhaps is even for a time suspendec 

Unfortunately, the vast field of chronic diseases has not j 
been sufficiently examined. Since the discovery of the ( 
modes of examining the urine, attention has been directed chief 
to the acute diseases, the great perturbation in which i 
the obser\'er at first more than the less obvious, though not b 
important, mutations of non-febrile affections. But, as far | 
investigations have yet gone, it would appear that the gcuei 
condition of chronic disease is a diminished urinary cscretioi 

' rrorcunr Vogel bu tome gocxl rciDitki on lliit point. Accbiv flir w 
DuiJ i. |J. 130. 
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i^ioftting a lessened metamorphoais A^m enfeebled circulation, 
depressed innervation, or deficient ingress of food. This dimi- 
nution atfects both solid and fluid parts of the urine, but espe- 
cially the former; and of these particularly the urea, the 
pigment, ami the sulphuric acid. The chloride of sodium is 
geuorally also lesseucd, as less euters the system ; the uric acid 
and the earthy phosphates are, on the other hand, leas dimi- 
nished, and may be even normal or increased (Mosler). The 
frenuency of oialatc-of-lime crystals is increased, owing, if a 
favorite hypothesis be correct, to lessened oiddation. The 
diminished urinary elimination is sometimes attended by com- 
pensatory discharges &om the bowels, or less fircquentiy from 
the skin, or by unnatural discliargcs Irom, or diseases of, the 
stomach, utenis, lungs, or skin, which complicate and to a cer- 
tain extent alter the course of the primary disease, whatever 
that may be. In many cases, especially in chronic pulmonary 
phthisis, these discharges themselves may perhaps react on the 
urine, and produce still fnrther alterations in it. 

I have provisionally divided chronic diseases into two classes : 

1. Diseases of organs or tissues. 

2. Diseases the origin of which is uncertain, but which are 
distinguished by prominent uiiuary symptoms. 



DIVISION I. 

CHBOHIC DISEASES OF ORGANS. 



SECTION I. 

OF THE NERVOUS SYSTEM. 

Epilepsy. 

In the intervals of the epileptic attacks, no observations 
have yet been made which show any constant change in 
the urine. Immediately after an epileptic tit, a large quantity 
of urine is often passed, which is pale, only feebly acid, and has 
been said to conUiu sugar.' 
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On eompanDg these ntnnben with tLoae of bealtfaj n 
vonnt (mc paga 24 and 41), it will be obserred that they i 
tsoomdgrMj below the amounts excreted in health. Tbe i 
tkiency of vater is accounted for br the fact that all I 
patietit* took rcr? little liquid ; tber did not seem to < 
obout drinking. Whether the small amount of urea was eati] 
ik-jiendent on the diet (lessened snpply of uitn^n), or < 

> Hritiik Md rirr. Mfd.Xhir. Rct., Janiuiy, 1863, p. 112. 

• KxpcrinenU it Mcefawo in tirium. Inaag. Dm., Lcipt^, 1832. 

* liagtr. quoted in Hcdkd Gaetu. 1848, p. 9U. 
^ HriBM MtntiOM in qrilcpnl. Inuf. Dim., I«a9. QuoUd b* S<b«nt ial 

M^ Jthretb., for IH&9 ; Bud ii lor 1860, p. HO. 
hub •itiumu in urine The did wu vcrr |i]entiful. 
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retention of tirea, ia not clear, but it was observed that the urea 
was increased by the paroxysms. 

Although the water was thus, on the whole, small, it was 
subjected to extraordinary variations, which were not dependent 
on au increased or lessened supply of water, nor were they in- 
variably connected with the attacks. Hensen thinks they were 
attributable to nervous conditions of the kidneys. All these 
patients passed more urine during the night than the day. 

When the attacks occurred, the water and the urea appear to 
have been increased ; and, like Erlenmayer, Hensen noticed the 
appearance of uric acid and copious deposits of urates. He 
could not detect sugar. 

Hysteria. 

One of the well-known phenomena of hysteria is the 
large - amount of very pale and dilute urine which is passed 
during or after a fit ; it is exactly like the imne passed after 
copious water- drinking, and yet it is not the consequence of any 
such large consumption of liquid, nor is it obviously connected 
with deficient elimination from the skin, lungs, or bowels. No 
facts are yet known which can lead us to think that before this 
diiu-eaia there lias been any retention of water in the body. 

It appears to be caused by a particular condition of the ner- 
vous system, which has a pariUlel in some forms of hypo- 
chondriaaia and epilepsy, and which occasionally lasts beyond 
its usual period, and produces continued diuresis. The exact 
quantity of urine which is passed during this condition is not 
known, but it is evidently considerable. The urine itself hsii 
not yet been analysed. It has been said to contain sugar; 
but this is extremely doubtful, as the amount of solid matter 
in this urine is very small (Reynoso, Johnston). 

Chorea. 

In chorea the urine varies greatly ; tlie amount of water is 
often lessened, and the urea is relatively large. Whether there 
is an absolute increase of the urea is not yet known. Bealc' 
analysed the urine of a girl, nine years old, who had been ill a 
month. The amoimt of the urea (mean of two days) was 210 
grains; and, as she weighed 14 pounds, this gave 1-77 grains to 
each pound in twenty -four hours — au amount not greater 
than usual. But the case was a mild one. Dr. Bcnce Jones 
found an increase of sulpliurie acid. Hippuric acid appears to 
be in very large amount (Lehmann, Pcttenkofer, and Duchek). 
Occasionally, small quantities of sugar are said to be present 
(Goolden) . 

■ Archives of Medidae, No. b. 
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Spinal ParalysU. 

Id idiopathic and traumatic spinal paralj-sis, a vety frequent 
alkalinity of the urine was pointed out by Sir Benjamiu Brotlic-' 
The alkalinity is owing to ammonia ; and other observers huve 
connected it almost or entirely with the alkaline secredou of 
cystitis, or with the nreal decomposition produced by the cys- 
titis which so generally attends upinal paralysis.' The extra- 
ordinary rapidity with which the urine, when it passes over ui 
inflamed surface, is decomposed, and the very great frequency 
of slight cystitis in most cases of spinal paralysis, do certuinly 
strengthen this view very much. Heller,^ nevertheless, believes 
that the decomposition does not solely proceed from the cystitis, 
but occurs in cases quite free from any bladder afiection, and 
that, iu such cases (which are always fatal] the carbonate of 
ammonia exists in the blood, and is separated merely by the 
kidneys. Such instances must, certainly, be very rare, and it is 
difficult to see how Heller can exclude the possibility of the 
ammonia having been derived from decomposing urea. 

In some cases of spinal paralysis, the urine is very pale, and 
with slight acidity ; it may, indeed, become almost or qwte 
neutral ; this is, however, merely a consequence of the lowered 
nutritive condition, and is not peculiar to spinal disease. £xcept 
when medicines are taken, the urine has not yet been proved to 
be alkaline from fixed alkalies. 

On account of the ureal decomposition, the phosphates are pre- 
cipitated both in aud out of the bladder, and there are fre- 
quently the evidences of more or less catarrh of the bladder and 
kidneys. 

Albumen docs not occur in spine disease without blood,* 

Valentiner' discovered Icucin iu the wine of an epilectie man 
who died from spinal injury, but whether this was produced h 
the epilepsy or the spinal affection is uncertain. 

Paralytic Idiocy, 

Sanger* (bund, in two cases of paralytic idiocy, the amoant d 

' Uiieuci of the Urintrr Organa. 

' Rayer (Msl. dei Reini, t. i, p. 113) bi> examined * great nnmber of com, d 
found the urine " moit often acid whin there nai no cvalitii." Andril (C 
Rcndui, t. xiTJ. Join 19) never aavr the urine alkaline wilbout cjatitia. 
Bullock (quoted in Heller'a Archiv, 1853, p. 43a), wlia also wuhed oi ' ' ' 
with ttarni irater, aud fuuad the urine then entering acid. In tno 
bladder or renal diieaie, Becquerel found the uriue normal. See alao Owen B 
lecturei, in tbe Medical Gazette, IBai. 

* Ajchiv for path. Chem., 1H63, p. 436. 

4 Clemena, Deutacbe Klinik, 1851, No. 22. 

' ArchiT del Vnreio*, Band 11, p. 581. 

'■ ViichOH'8 Archiv, Band xv, p. lliO. 
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urea lessened (8'48 and 10'97 grammes in twenty-four hours in 
men ; age of one not given ; of the other, forty-three years) . The 
chloride of sodium was not lessened. In a third case, a man 
thirty-five years old, the amount of urea was about normal 
(2884 grammes) ; of chloride of sodium normal, or a little 
increased. Those patients were on good diet ; but Sanger 
questions whether digestion was good. It is extremely probable 
that the lowered amount of urea in the first two cases was 
entirely owing to the diet. 



CHRONIC DISEASES Or TUE LUNOS. 

Phthisis. 

It is rather difficult to find a case of chronic phthisis sufiicj- 
ratly free from disturbing causes, to serve as a typical instance 
of the disease. Some cases are, in reality, made up of a succes- 
sion of acute attacks, with intermediate periods of convalescence; 
others are frequently accompanied with excessive action of one 
or two of the otlier eliminating organs ; while in some the appe- 
tite is extremely uncertain, and the amount of food entering 
the body varies very much at different times. 

When, however, cases are selected in which the disease is 
running its course equably, and without great hectic, diarrhoea, 
or dyspepsia, I have been surprised to find the urine apparently 
almost perfectly healthy, altliough the lungs were greatly 
diseased. But diarrhoea, copious expectoration, loss of appetite, 
or febrile conditious, exert a marked effect on the urine. 

Normal Constituents. 

1. The water. — Raycr' long ago stated that the urine in 
phthisis is more copious than in other chronic diseases. On 
checking this remark by my own cases, I certmnly find the 
water to be copious in many instances, in spite too of rather 
considerable sweating. 

The cause of this copious urine is not quite clear ; it is 
certainly not owing to lessened exit of water by the skin and in- 
testines. Is the exit of water by the pulmonary mucous mcm- 

' Mil, liei Reins, tone i, p. 114. 
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brane lessened, or is the urinary excess merely owiri]^ 
coDstiUit thirst produced by the slight pyrexia which olleu 
attends even the most chronic cases ? 

The amount of water is reduced by very great, though not by 
moderate, sweating ; it is sometimes lessened by great expecto- 
ration, but is most affected by diarrhcea ; it then sinks to 30, 20, 
or 15 fluid ounces per diem, and in one case 1 found it reduced 
to 7i ounces in twenty-fijur liours. In severe fever the aniotint 
foils ; and this is the case also shortly before death. 

In fits of hectic, however, tlie amount is sometimes great,' es- 
pecially (luring the sweating stage. A lai^ amount of fluid is 
usually drunk, and this will account for some of the excess ; but 
the course of hectic fever closely resembles that of a fit of ague 
(if the case recorded by Mr. Riugcr be a typical one), and it is 
therefore probable that the hectic fit itseU" leads to increased 
watery el imi nation. 

2. The urea. — If the disease is equably advancing, and if the 
appetite be good, the excretion of urea is regular, and is either 
natural or a little below the normal. In three of my male cases, 
with considerable disease of the lungs (softening tubercle), but 
without diarrhcea, great hectic, or much sweating, the mean 
excretion of urea for each pound of body-weight was 3'2, 3-5, 
and 'ZH grains in each twenty-four hours. The experiments were 
carried on during long i>criods. The range between the maximum 
and minimum amounts in these cases was about 12 grammes, 
i. e. 6 grammes (92^ grains) above or below the mean. Brattlei^ 
records two cases. In a man aged thirty-two (weight not given), 
with a morning temperature of 98i Fab., and an evening tempe- 
rature of 99'7, and with a pulse of 104, the mean of six days wa»^ 
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The urea was remarkably regular in excretion from day to day, 
scarcely varying more than 1 or 2 grammes from the mean. The 
amount of chlorine indicates that the appetite was good, and 
that there was no diarrh(£a. 

lu the second case, a man aged thirty-eight was in the last stage; 
the amount of urea was in two days 2y-16 and 1806 grammes. 
Considering the emaciation, and the fact that the appetite (j udg- 
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ing from the urinary chlorides = 33 grammeB) must have been 
bad, tlie urea must be considered to be iu cxeess. The evening 
temperuture wa9 99:i°l''ah.; but this is not enough to account for 
the urea. 

lu two of my cases, I found the amount of urea inercaaed aa 
the patients improved, no doubt from an improvement in appe- 
tite. Under the same circumstancea the chloride of sodium in- 
creased. 

During severe fits of hectic, the urea would seem, from 
Uinger's observation, to follow almost the same course aa in 
ague ; in the case examiued bj him, it fell in amount before 
tlie rigors, then rose rapidly, and attained its maximum in the 
hour preceding the sweating. Its rise was from I'lM grammea 
to 1559 grammes (174 to 34 grains) per hour. 

In eases in which there is intestinal implication or irritability 
of stomach, the amount of urea varies greatly from day to day. 
I have known it range in the same case between 37 and 9 
grammes in twenty-four hours ; and almost always this variation 
eun be traced to vomiting, diai-rhcea, temporary anorexia, or efiu- 
»>ions into the pleura. 

1 have been unable to determine whether iu these remarkable 
\ariations, when the quantity of urea sometimes fall by as much 
:is 230 grains (i. e. as if half the body had ceased to form it), 
the diminution in the urea preceded or followed the associated 
condition of vomiting, pur^ng, &c. 

3. The uric acid is said to be in large amount (Becquerel) ; but 
no sufficient examinations have been made. Deposits of urates 
occur when the water lessens from vomiting, purging, or great 
sweating. 

4. The sulphuric acid in many of my cases has been a little below 
the mean ; but as the appetite was bad in these cases, it was proba- 
bly owing to this. The variation was not great enough to lead to 
any supposition of either increased or lessened metamorphosis 
of the sulphur-holding tissues. 

5. The phosphoric acid has not been sufficiently examined. 
In Brattler'a first case {sis days) it was very small, viz. 1-368 
grammes, or 2086 grains. The mean amount in healthy men 
is 31frl grammes ; and the smallest mean amount in any healthy 
man yet recorded is 1'6 grammes, or 24'7 grains (Introduction, 
p. 14). Now in Brattler's case the urea and chlorine were in 
good amount, and there was no want of food. What then was 
the cause of this very small amount of POj ? Beneke has 
affirmed that in all eases of tuberculosis with emaciation, the 
earthy phosphates are increased. As in Brattler's case tlie man 
was improving, was the POg held back for the increasing growth 
of tissue ? 
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from 0408 and 0*357 eTamnei per boor, before the t' ' 
to 0^1 gnBOBta per hoar in the ooU itaee, to O-809 
in the hot Ma^, aad to 1-481 and 1-!M8 gnaunea pe 
the fnt two boon of the sweating stage. Had it gone on i 
twen^-fenr hpma as la rg dy aa in the fiiat hoar cf thesi 
stage, ao \em than 3&-5 gmnunes, or »18 grains, woald 1 
hem excreted. In the tMrd sad fourth bom« of the ■ 
stag^ it li^ to the normal amount — 0'42I and 0-450 g 
bat it ia very ootioeable that, in this case, great am^ 
not rednoG it. Indeed, after the fit was over, it rose 1 
grammcp, anti then fell to 0692 f^mnmes. 

Am it) atpie, the chloride of sodiom was, in this c 
ciiiae relatioti!<hip with the urinary water; the per-centa 
amount reinaixiecl tolerably constant, so that, when the i 
was abundant, the chharide was so also. Yet the relation ^ 
not quite invariable. 

7. The pigment is variable in phthisis in the same way a 
the iirca, viz., when perturbing conditions of vomiting, \ 
Sic., arc in action. When the urates fall, they are also oA 
tinted carmine or pinkish ; and certainly the pink tint is moi 
common than in other chronic diseases. At present, t' 
alteration in the pigment is the most noticeable point in tba^ 
phthisical urine. Yet it is often absent, and is most common in f 
hectic. 

8. Oxalate-of-limc crystals are said to be very common; t 
they arc so fircquent in all chronic diseases, that they cannot h 
said to be yet proved to Ije more fi-equent in phthisis. 

Altogrtlicr, the condition of the urine in phthisis a 
deviate little from the normal, except tinder tiie circnmsta 
already notctl. 



Abnormal ConatUuenta. 

Neither Icucin nor tyrosin have been yet detected. Sugar i| 
Momctimcs present, but is only transitory, as in other < 
except in dialxitcs with phthisis. 

Albumen occurred in forty-six of 186 cases examined 1 
Finger, or in 2-1-7 per cent. I found it only in one of twcntj 
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eight cases {3"6 per cent.), and in that iustancc it was temporary. 
The diifcrcnce is too great to be accideutal. Some error must 
exist either in Finger's cases or in mine- 
Blood, renal epithelinm, and casts are occasionally, but rarely, 
seen in cases without permanent kidney implication. 

Spasmodic Asthma. 

1 do not know any precise obsen-ations made on the urine of 
Bpasntodic asthma before, during, and after tlie fit, except in a 
case examined by Mr. Sidney Ringer, which he has permitted 
me to use. 

The patient was a man aged forty-five, without any other 
disease. At five p.m. he took a moderate tea. At 130 a.m. the 
paroxysm came on, and lasted nolciitly for an hour, and then 
leas severely till four o'clock. He took no food, drink, or 
medicine, during the examination. The hourly examination of 
the urine was as follows : 
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The remarkable diminution both of the urea and the chloride 
of sodium, in the hours immediately succeeding the fit, would 
certainly imply a considerable arrest either of formation or of 
elimination, and probably the former; the urea after four 
o'clock rose to its former amount ; the chloride of sodium rose 
even above the previous quantity. 

Emphysema Pulmonum. 

It is extremely difficult to find cases of emphysema uncom< 

plicated with bronchitis,* lung congestion, heart disease, or 
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Ibordajs); the urea 13-29 granunes, or 2(& gnina (n 
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crctcd, on an avc-ra^, 10 c.c. of urine and '2(G grains of ara 
twcntj'four hotm. Tlic uric acid was not determined in this a 
Now here tbc urea waa certainly in small amount, both absolute 
and in reference to body-weight; but then the appetite was l 
and tittle food waa taken. As in the first case, with nu 
greater want of aeration, the urea was not lessened, i 
deficiency would nccni here to be more likely to be owing si 
to deficient ingrens of nitrogen. There was al§o ocou 
vomiting, diarrniea alternating with constipation; and there n 
Mmictiraea decided sweating. 

When considerable bronchitiH a combined with cmphyg 
then; docs really seem to be a deficient oxidation ; the ar 
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small in amount, uric acid is in large quantity, and oxalic acid 
is perhaps present in greater abundance than usual, though on 
this last point the evidence seems to be inconclusive, as the 
mode of measuring the amount of oxalic acid is so rude. 

On the whole, it may be said that the precise eO'ect on the 
urine of emphysema sufficiently great to cause permanent 
dyspnoea and impeded aeration, but vet without pneumonia 
and bronchitis, has yet to be determinecl. 



SECTION III. 



As the heart is no secreting organ, its function does not 
directly alter tlie quality of the blood, and it cau affect the urine 
only by altering the conditions of the circulatiou in the body at 
large, or in the kidneys, either by increasing or diminishing 
lateral pressure, or by altering the rapidity of the flow of blood, 
or in both ways combined. Several possible combinations are 
thus given. Increased lateral pressure may coincide with 
lessened movement, or with greater movement, of the blood ; or 
lateral pressure may be diminished with either of these two 
conditions.' 

According to the present physiological doctrines, it is to be 
presumed that the greatest amount of urine would be secreted 
when the greatest lateral pressure coincides with the most 
rapid movement of the blood, and conversely, that the urine 
will be most diminished when a lessened pressure occurs with a 
diminished rapidity of flow. 

Theoretically, perhaps, this may he correct, hut it is not easy 
to illustrate these laws by reference to cases of heart disease. 
In the first place, it is extremely difficult, in many cases of 
cardiac disease, to determine whether or not the propelling 
power of the heart is altered. It may be assumed, that every 
valvular lesion must be an obstructive cause, and must tend 
primarily to lessen lateral pressure in the vessels at large. But 
then this is compensated, in many cases, by hypertrophy and 

' Thfl Uteit apecial writen on (hii lubject are : 
Ludwig. Pbviiologie, Bind ii. 
Goll, Hcnie'i Zi^iluhrifl, 1H53. Ruidiv. 
Dornbluth, Henle'i Zeitgclirift, Band j'n. 
Heyntiui, Archiv fiir Hollind BeJtnge, Band i. 
Weitpb*!, AtcMt fuj ptth. AdU., Bud iviii, p. S09. 
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by stronger action of the hetirt, so that there may be really^B 
alteration in rapidity or iu the pressure of the hlootl. 

But, secondly, when the power of the heart ia decide* ^_ 
weakened, there are almost always eom plications which hring 
other physical and chemical conditions into play: the liiags 
become congested, the liver and alimentary mucous membrane 
engorged; aeration U diminished, digestion altered, and 
absorption impeded. How are we to apportion to these variouR 
conditions their respective influence on the urine? Dropsy 
may add another difficulty, and it then woidd be almost hojielcss 
to determine the esnct influence of the cardiac action, altboiigh 
this may have been the starting point of all the subsequent 
conditions. 

A late writer on tliis subject. Dr. A. Kiihner,' from UL- j 
examination of tlirec cases only, came to the following i 
elusions : 

1 . " Goll'a experiments, according to which the pressure n 
the blood exerts an essential influence on the excretion of a " 
apply in nowise to the valvular afl'cctions of the heart. 

2. "The amount of the urine is the same in 
valvular affections as in all other chronic diseases. 

3. "It varies in cases without hydropic complication, witl 
the normal limits, or sufl^ers a moderate diminution. 

4. " As soon as dropsy comes on, the amount of urine ] 
regulated in a remarkable way by it, and is to the dropsy in i 
inverse proportion. 

5. " Towards the fatal t«nnination, the amount of urine \ 
sometimes unchanged, in other cases much lessened" (p. 560)^. ' 

With respect to the influence of dropsy, I believe general 
experience bears out Dr. Kiibner's statement. As to the shght 
lessening of water in cases without dropsy, I think also that 
this is correct ; but as I have not been able to compare tlie 
phvsiologieal mean of tlie individual with the amount passed 
Bubsequently, when the heart was diseased, 1 do not feci 
certain. 

I shall add merely a tabidar view of my least complicated 
cases, as a contribution to the future investigation of this point. 

I Archir fiir (ihys, Hcilk,. 1«5», Bnliii iii, p. 53*. 
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Amount of urine pmsi-d in Iwenty-four hours, by mate patienta 
with cardiac disease. 
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Excladiug the case of anasarca atid diuresis during tlio 
removal of dropsical fluid, it will be seen that in no case was 
there excess of water, and that, in several, there wa^ sliglit 
diminution ; the mean of the whole is 38 fluid ounces. There are, 
however, healthy persona whose excretion is less than this. (Sec 
Introduction, p. 5.) 

If pressure reaches a certain point in the renal cir- 
culation, albumen occurs in the urine; at least, this seems 
to be the explanation of those undoubted cases of cardiae 
dropsy, in which the albuminuria is transient, or is unattended 
by the slightest trace of kidney disease after death. Yet cases 
occur of very enfeebled beat, producing, apparently, almost 
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complete sti^rnation of the circulation, without gi^'ing r 
filbumcQ, although the cfTiised dropsical fluids may conta 
albumen to a consitlerable extent. 

The action of the heart is a complicnting element in all di^ 
eases, and it is not easy to assign its precise effect. It ma^ 
alter the urine by interfering with the circulation in the livi^ 
lungs, or other parts; and, therefore, altering metiimorphof 
But these effects must be considered under the headings of tfa| 
various organs whose circulation is thus altered. 



SECTION IV. 



The condition of the urine in fatty and lardaceous^ enlarge 
ments of the liver is not yet known. The latter disease is seldoi 
pure, but is combined with lardaceous affection of the kidney 
and spleen, and intestinal mucous membrane. 

Cirrhosis. 

In congentions and in interstitial inflammations of the liver, lead 
iiig to contraetiou (cirrhosis), the urine is affected in a twofolff^ 
manner. 

1. Mechanically; for the lessened circulation of congcstiot 
and the comprcsaion of vessels in cirrhosis, diminish the absorj 
tion of water from the stomach and intestines, and the amoui 
of urine is always lessened in amount.* The lessened amoui 
of urine is so constantly ijidicative of hepatic obstructioi 
that a constant copious or even natural flow is a strong ai^<l 
nient against the existence of any material amount of con* 
gestion or cirrhosis.* Diuretics necessarily act with great dif 
fieulty and uncertainty in this condition, and, indeed, will ofb 
not act at all, until the congestion of the liver (which may, fof 
the time, augment the effect of cirrhosis) has been removed 1; 
purgatives. 

The effect of the lessened water is to cause the urine 
assume the " so-called febrile" characters; it is high-colourec 

' The tcrofulooB ralirgement of Budd. 

' Thia ii nnt noted in filty or Urdaceous diseial, because the eircului 
litlle affected; for although the vaieit irtay be thickened in the latter diieue, 
calibre ii not gcDerally altered. It is nal uiiul, eilbcr, in caiii of canccroui H 

' Budd record! n inoBt lemarkaUe caie (3d edition, p. IGS), in which * 
with large and hobnuiled liver had aicitei and diiteniion of the ahduminai vdu 
Tbere wai, bovevcr, in addition, laccbarine diabelei, and no le» than. 10 to Ij 
pinta of urine were paiaed in each tventj-rour hour*, niihout any leBienini. 
aicitel. In Lbii caie, water niiiBt have passed thmiigli (he vena ports, and fct tl 
ueitie fluid could not do to. 
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acid, and deeply tinged urates are frequently deposited. The 
acidity iu creases rapidly after emission. 

2. The other effect produced by congested and cirrhotic livers 
is chemical ; whatever may be the cause, it ?eems certain that 
abnormal pigments are generally present in the urine, to which 
they give a dark-reddish, brown, or gray, or even blackish colour, 
and often tint the urates 6f a dark-red, or brown-carmine, 
or pink colour. Unfortunately, the great difficulty of isolatiiig 
the pigment has prevented a very accurate examination; but 
Schercr's experiments imply that the amount of carbon is in- 
creased. These pigments are evidently closely connected with 
bile pigment in composition; and even when there is no 
jaundice, biliphcein may he detected in the urine' by evapora- 
tion, solution in alcohol, and the application of the usual tests, 
or by digesting the precipitate produced by diacetatc of lead, iu 
spirit acidulated by hydrochloric acid. 

So frequent is the occurrence of abnormal pigments in the 
urine in this condition, that Dr. Golding Bird' has suggested 
their occurrence as assisting the diagnosis between ascites 
dependent on peritoneal and hepatic disease. I believe that 
this is correct to a considerable extent, though the occurrence 
of febrile symptoms in chronic peritouitis may produce a 
resemblance to the urine of hepatic affections. 

The mode of origin of these colouring-matters is not known ; 
it used to be said that they " were an eindence of the kidneys 
performing a compensatory function for the lungs or liver,"* in 
the excretion of carbon ; but not only is no carbon ordinarily 
excreted by the liver, but the kidueys have no such eom- 
jjcnsatory function, — they are simply separating organs, and the 
occurrence of abnormal pigment in the urine merely proves that 
abnormal pigment is in the blood. 

The utmost that can be said at present is, that any detention of 
blood in the liver leads to an excess of dark-coloured and, per- 
haps, highly carbonaceous pigment iu the urine. That the meta- 
morphosis of blood-ceUs leads, in part, to the production of 
urine-pigment aud of bile-pigment is now generally admitted;* 
and if so, the occurrence of excess of pigmcut in hepatic, 

' Juat IS great iitindice arisei from obilruclion to the ductus communlB choled^- 
chui; >D the jaundice of cirrhoiia may occur From implication of and pressure on 
■ouie of the larger ducti by (he eiudalion. Gnduilly u ibc puts fall together, ancl 
become ntrophied, Ihe lecretion of bile in the portion of 1i>er ceuei, and the Ijili- 
phtrin Again itiuppcan from the blood and urine. 

I Urinary Depotits. 4th edilion, p. 281. 

' Golding Bird, ibid., p. 184. 

' See especiaili ibe eiperimenla of Kiibne, Valentiner, Zenker 'Virchair'] Arehiv, 
Band xiii, p. !i62), and nf MHitenlieimer (Corrcipnndcnz BIstt des Archiv fur mis. 
Ileilk,, \8b9. December, p. G22), who ha> nhonn Ibat htemaCoidin crjsuli may come 
either from bile or blood pignieut. 
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congestive, and ciirhotir. affections would imply a more rapid and, 
(lorfinps, perverted metamorphosis and destruction of biood-cells 
iij the liver. It is possible that the amount of pigment muy be 
uii exact measure^ of this destruction ; but an accurate method 
of detcrminjuj!; this point is not easily to be obtained.' 

The other constituents of the urine in cirrhosis of the liver 
>ary cousiderably, beeause, in different cases, the amount of 
food taken into the stomach and digested is very variable; the 
uiucous membrane of the stomach is sometimes profoundly ini- 
plicated in cirrhosis, and impaired digestion is added to im- 
peded absorption. When this is not the case, however, the 
amount of urea does not seem to be much altered. The uric acid, 
on the contrary, seems to be generally in large amoimt.^ llie 
amounts of the chloride of sodium and the phosphoric acid 
have not been sufficiently determined. If there be ascites, the 
I (fusion is rich in chloride of sodium, and the uriue is poor in it. 

Very frequently, crystals of oxalate of lime are mixed up witli 
the sedimentary urates, llcdenbacher' Iiasexamiued the urine in 
two wonieu, aged fifty-one and thirty-eight years, for five days 
each. In each case paracentesis was performed between the 
(irst and second oliservations ; the amount of water and of urea 
increased after the operation beyond the amount it had stood on 
the first day. Yet, even with thia, the mean amount in each 
twenty-four hours of five days was— 
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The great diminution in the water is very marked, and the same 
fact is seen in the chloride of sodium, whieh was, doubtless, in 
large amount in the attendant a.scitie fluid. The urea would 
not appear to have been much lessened, considering the sex, 
age, and i)robnble diet of these patients. But the experiments 
are very few. 

' The retriiililincc lieitrcen llic out«ai'il (ppForDDUB of tlic urine and hepuie 
congoiilon tiici cantmclion, itiil general Celirile diieuei, ii very remirkable ; in both 
tlicre i> Icttencd vatcranil hcigblened pig^ient. 

■ Sonieiimet. in deejily pigmented urine nf tliis kind, nitric Mid and liral prodnee 
no cliinge, except thit of Jncreiiing (be dcptli of colour. On cooling, however, ■ 
precipiute appeirt, wb'oh ii lonKtimes made up, *■ itited by Golding Bird, or uric 
acid, but often is conililulcd in great meuure Iit un amorphoui, ilark-coloiired lub.. 
ilmici^, wlilcli apiicara to iiic in lie iiiodilii;il pigment, ll i) not albunicn. 

'< Inaiig. Doi.. (iiiuled in Schinidl'i J*1irli„ 18^9. No. 10. p. H. 



Non-febrile Icterus, from ubaU'uctiOH. 
Normal conslituenU. 

1. Ill most caaes of icterus there is It complex coudition; tor 
not only is tlic exit of bile impeded, but the circulation throu^li 
the liver is ftlso slow. The urine is, therefore, often scanty 
— though this is not necessary ; and in some cases the water 
is normal I y abundant. 

2. The urea is generally lessened {Scherer, Kollikerj and 
Muller) ; it is not certjun whether this is dependent simply 
OQ imperfect digestion, or whether tiiere is actual lessen- 
ing of general metamorphosis. The uric acid is often in- 
creased ;' the SOs is little affected ; the condition of the 
phosphoric acid is uncertain ; hippuric acid fails entirely ■? the 
amount of pigment cannot be known, as it is concealed by bile- 
pigment. The urine is always acid ; aud, after emission, the 
afidity inci'casca rapidly, as in congestion of the liver. 

The following case, examined by Kiilliker,' is the most com- 
plete dcterrainatitm of the urea yet made in jaundice. 

A woniau, aged twenty-five, weighing 53'5u kil., witli catarrhal 
icterus. 

In each twenty-four hours there were excreted in c.c. and 
grammes — 
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Either, then, the diet was small in amount, or the formation 
of nrea was greatly lessened. 

The most marked conditions in jaundice appears then to be, 
as far as the normal constituents are concerned — I, lessening of 
the urea ; 2, increase of uric acid ; and, 3, disappearance of 
hippuric acid. The conditiou of the urinary pigment is uncer- 
tam. 

Abnormal conalUuents. 

Albumen is seldom found in simple cases. 

Sugar is absent. 

Lencin and tyrosin, and their derivatives, have not been 

' Becquerel, wlio noled ai much as I'l gramioe (17 grmim). Kiihne tlio (Vir- 
chaw's Archiv, Band iit, p. 320) bx directed piriicuUr itientioQ to tliii ficl. 
Tlie mnonat or incretiie is nut known, but aeetnt considertble. 

= Kuhne, lor. cit. 

' Wiimburg VcrhEiidl., 1H5C, pp. 491 anil 197. 
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indicated in simple non-febrile jaundice, though they exist in 
the blood. Taurin appeared to be obtained in small quantities, 
in one case, by Frerichs,' but the observation is not conclusive. 

BUe-acida, — Before the experiments of Strecker had eluci-j 
dated the composition of the bile, Orfila and others believi 
they had found the Bo-callcd resinous bodies of the bile i 
ictericurine. Subsequently, however, it was supposed by almost^ 
all observers, that though the bile acids could sometimes be 
discovered, this was uncommon, and generally they appeared 
to be entirely absent (Thcnard, C'hevreul, Lecanu, and in 
recent times, Lehmann, Gornp-Besanez, Scherer, Frerichs). ■ 
It was imagined either that, usually, these acids were destroyec' 
in the system, or that the liver in icterus ceased to form ther 
though it continued to form pigment. 

Lately Kuhne,^ making use of a new process devised 1 
Hoppe, states that he has succeeded in getting Pettenkofer^ 
test at all periods of a long case of icterus. Hoppe also note 
the reaction in another case, and Sander in others.' Kiihi 
has found it also in the urine of dogs, in whom icterus » 
artiticially excited. It would appear that this reaction i 
owing to cholalic acid, and not to glycocholic or taurochotu 
acid. Folwarczny* has lately repeated Kiihne's experimenta^l 
but did not succeed in detecting the bile-acids or their deriva- 
tives.' All these observations must, therefore, be repeated. 

Bile-pigment (hiliphcein (or cholepyrrhin) and biliverdin) pass 
in large quantity into tlie urine, and sometimes assumes dark- 
purple or, on exposure, even bluish tints, as if some indigo 
were formed. 

To account for the frequent presumed failure of the bile-acida, 
and for the fact that, v> hen present, there is a very small quantity 
of the hilc-aeids in dccp-tintetl icteric urine, while in slightly 
tinged icteric urine they are often in greater quantity, Frerichs 
and Staedeler" have advanced the remarkable conjecture that the 
acids are capable of being changed into the pigment, either in the 
blood or in some organ. They allege in support of this view, that 
the glycocholate of soda and glycocholic acid give coloured bodies, 
when treated with sulphuric acid at varying temperatures, and 
that a body giring the characteristic bile-pigment reaction 

' Lcher KnnkhriUn, p. 102. fl 

* Virchow'a Arcliiv, Burn) <iv, p. 310. A very good ibitracl of tliii piper ii giTea. il 
bv Dr. George Scotl. iii Bulc'i Arcbivei of Mediciae, toL i, p. H2. 1 

■ Deuliche Klinik, lt<6a, No. 4. 
' Schmidt's Jibrb., 1856, No. 12. 

* Prcrichi ind Valeotiner bate vainlf loughl far the bile.tcids in the icteric blood 
(Frerichs, Leber Krankheiten, 185^, p. 100), but theie eipcrimenU nuw require 

' Miiller'* Arcbi», 1P56. p. 55, and in Schmidt'* JahrUucber, 18SG, .Mai, p. lij. 



with nitric acid can be obtained from taurocholic acid. They 
also found that, when the bile-acida were given to a dog, bile- 
pigment generally appeared in the urine, while the acida could 
not be detected there. 

Kiihne^ states, however, that bile-acids can be detected in 
the urine after injection into the veins, though he confirms 
the statement that, after such injection, bile-pigment appears in 
the urine. 

Kuhne does not attribute this to transformation, but seeks 
to find the source of the bile-pigment in the destruction of the 
blood-corpuscles (of mammalia and of birds^ which is produced 
by the alkaline salts of cholalic acid or cboloidiuic acid. This 
destruction is so great in some cases of injection of these salts 
into the blood, as to bring on hieniaturia. An absolute transfor- 
mation of hiematin into bile-pigment has, indeed, perhaps not 
yet been chemically proved ; but the close connection between 
the two bodies is well known (Vatentiner, Zenker, Metten- 
heimer), and some experiments of Kiilmc, in which glyco- 
cholatc of soda and hromatin were injected together into the 
blood, render such a conversion highly probable. Indeed, 
Kiihne conceives himself entitled to conclude that, in his 
experiments, " blood-pigment was changed into bile-pigment, 
and that an, as yet inexplicable, influence in this direction 
must he attributed to the bile acids." 

Kiihne^ haa made the remarkable observation, that not only 
docs hippuric acid fail in icteric urine, but that benzoic acid, 
given by the mouth, does not, as usual, appear as hippuric acid 
in the urine, but passes off unchanged.* 

Kiihne concludes from this observation, that no glycin can be 
formed in the icteric liver, otherwise the benzoic acid would 
have appropriated it ; and he surmises that only taurocholic, or 
perliaps cholalic, acid is formed, instead of glycocholic. By 
experiments on dogs, he found, in fact, that the urine contained 
cholalic acid, but no conjugate acids. 

If this be correct, it may be conjectured that there comes a 
time when no glycocholic acid (i. e. no glycin) is formed, and 
this would imply a perverted metamorj>hosis in the liver. 

Taurin, however, may not be deficient, as this has been 
apparently found in the urine by Frerichs, aa already stated, 
though Kiihne could not find it. It is evident that this subject 

' Virohow'i Arcliiv, B»nd jiv, pp. 321 and 330. 

' Nol for the blood-eeU» of frogi ; at leaii. not in spring (Kiihne). 

■ Virchow's Arcbir. Band xit, p. 321. 

* The ■litement, however, has lieen coalradleted bj Foliramnr (Schmidt's 
Jahtb.. ISa"), No. 12). vrho. afler giiing benzoic icid to p^itlenta with icterus, 
obtained cryilals baia the urine, wbicb be rej^iuds an hippuric acid. 




in nt |m'»ciit in a state of ^cat coufus 
i-c-cxami nation is ucceasarv. 



, aud that a comnl 



Cancer of the Liver. 

TIte iirine secras to be extremely variable ; often it is t 
und pigmented; sometirocs, especially iu the last stages, it q 
copious, pale, and deficient in urea. This has evideuti 
depended, in my case«, in great measure on the utter failure a 
di|i;e»live and nutritive power. Iu a xomau with enormoy| 
hepatie eancer and profuse diarrha:a, A. Vogel' found the una 
very copious, with little pigment, &c. ; in each twenty-fog 
hours, tliere were oiJy 7'02 grammes (122 grains] of u 



SECTION V. 



OISIiASES or THE SPLEEN. 



No observations have yet been made on the urine of spleultid 
or acute Hplcnie congestion, apart from malarious fevers. 

In the chronic enlat^ement of the spleen consequent i 
ti|fue, the amount of uric add is said to be increased, 
pigmeut also is in large amount (Golding Bird). No exai 
analyses have, to my knowledge, been yet made. 

Leukaemia, or Leucocythemia. 
Very few complete observations on the urine have as yet b« 
Mladt^'' In a case very carefully rcconlcd by Thicrfcldcr [ 
I Mile," in a man aged twenty-one, the mean of the obsen-atioi 
was — 

Daily excretion of urine (128 days) 2095-7 c.c. (= 67 o: 
Daily excretion of urea (12ti days) 3C'4 grammes == 5 

grains),* 
The body-weight was 67'5 kil. ; so 

that I kilogramme excreted 31'03 e.e. of imuc, 

„ „ . . 0539 grammes of u 

in twenty-four hours, which, if the man was feeding well, is not^ 
or is very little, beyond the healthy amount of urine and ures:| 

■ Hoilo'* Zcit.. Bind iv, p. 3(>2. 

- Sm Bennett, on I^DCovj'lUeaii*, for all the icultered oljaetvgtiaa ui* 
at publicitioo. 

' Arehir fiir plijri. Ilrllk., 1856. p. HI. 

' T(i« ehloridpt wi-te not. liuwuve^srjiaraWJ; bo lliil Ihii iiunilwr ;■ too high. 
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Traces of albiimen were noted on aevexal occaBioiiB ; and ttiorc 
were frequent sediments of urates, in spite of the amount of 
water. At a later period of the case, when the ehloride of 
sodium was determined, its mean amount was lu'20 grammes, 
or 23ti fijaina. 

The mimhcr of white corpuscles was &s one to sis of red, in the 
bej;inning of tlie case, and as one to three at the latter period. 

The amount of urine diminished considerably during the 
progress of the case, but rose again about five weeks before 
death. The spleen weighed 3155 graramea (695 lbs. avoir.). 

In a case, in a thui woman, aged sixty-nine, which occurred 
to me some years a^o,' the urine was also copious (60 to 100 
fluid ounces) and pale ; in spite of the amount of water, tlierc 
were deposits of pale nrates ; it contained albumen occasioually, 
and once a little bile-pigment. It was analysed uit one occa- 
sion, with the following result : 

The urine of twenty-four hours. 

Quantity ...... 90 ounces 

Specific gravity 1026-5 ,, 

Urea +27-5 grains 

L'ric acid ...... STo „ 

I'igment and estractives . 4932 „ 

Soluble fireproof salts . . 4077 ,, 

Earthy salts 23-4 „ 

Albumen 81-0 „ 

Total solids , l-tU-3 „ 

The amount of uric acid in this case was enormous (both ab- 
solutely and in comparison to the urea — as 1 to 13, nearly), and 
the quantities of extractives and salts were also very great.' 

The condition here was remarkably similar to that in the 
case lately observed by Thierfelder and Uhle. 

Seherer discovered Eiypoxantlun in the urine, as well as in 
the blood ; an observation which is highly important, in conse- 
quence of the relationship of hypoxanthin to nric acid. 

In a case of Dr. Walshe's (a woman, aged thirty, weight 46'!J 
kdogrammes), in which the urine was analysed by Banke,^ 

' Sec CUnicil Lecture, in Medical Titiiei suil Guelte, June, ISbO, fnr a fuller nc- 
cnunl o( thi> cue. 

' Ad iDiIysii of the blood, mide five ilsv) before, bad ttiovn ■ Ittge increoe in 
tlie fibridc (7'08 per 1000) and of the solulile aalts of tlie leruio {9'l}B ptr 1000 of 
acTuro), ■ great IcBiening of the red corpuicles, nnd toiae leiieaing of ihe albumen. 
Uri£ acid waa not detected in the serum. This anal;sia vbi made before those nf 
Sclierer; lud Ibe extatence of hvpoxaathin nu not LnoKii to me at the lime. No 
salu were giien ai medicine, but the M|))ietite was good, and the did pleallful. 

' Ausicheidung dei Hariiiaiire. Miinchen, 1VI>!<. p. 23. 
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{11 days), the uric acid was also increased {0-915 grftmmes) 
absolutely and relatively to the urea and solids (1 to 21 aad 
1 to 29-5). The urea was not increased (19-49 grammes) ; the 
chloride of sodium was 334 grammes; and, as the amount ^" 
the total solids was small (2637 grammes), there was none I 
the increase in the extractives and salts noted in my case. 

One kilog, excreted in 24 hours, of urea . , 0-421 grms.1 
.. „ „ uric acid 0020 

solids . 0-570 

The increase of the uric acid in leukocythemia is then ren- 
dered almost certain, and it ia impossiijlc to avoid believing 
that there is some connexion between this and the enlarged 
spleen, Tlie presence of hypoxauthiu iu the blood and urii 
renders this still more probable. 



SECTION VI. 



eHROSIC DISEASES OF TllE STOMACH AND IVTBSTINES. 

Under the va^e but couvenieut term of dyspepsia are ■ 
ranged a number of symptoms which are dependent upon ^ 
different causes, some functional and some structural. 

Instead of attempting to describe the condition of the u 
as in simpler and more easily isolated diseases, I shall mere 
enumerate the various states in which the urine may be found.^ 

1 . Quantity. — ^As a rule, perhaps, the urine is not lessened ji 
quantity, unless there be either great vomiting or hepal' 
congestion. 

2. Acidity. — Alterations in free acidity are at present 1 
moat important signs connected with the urine. 

The normal condition of the nriue during digestion may 1 
considered to he (after Bence Jones) a lessening of acidity. 
some dyspeptic persons, however, the acidity of the urine a 
food is said not to follow this rule, but to increase. If so, thei 
would either be a deficieut supply of acid to the stomach, a 
that more is excreted by the unne, or there is a production t 
abnormal acid. The experiments, however, are so few in nunp 
her, and have been so incompletely made, that it is unsai 
ground for conjecture. 

In some dyspeptic cases, eaijccially those attended with torpi 
digestion or with acid vomiting {Bcuce Jones), it has cve< 



333 



I 



seemed to me that the urine is more alkaline than usual. At 
least, wittiout the food being apparently riclier in alkaline Bub- 
Btances, I have seen the urine passed two or three hours after a 
meal so alkaline from fixed alkali that the earthy phosphates 
were largely precipitated ; much more largely, iji fact, than I 
have ever seen in health. Are there, then, two conditions of the 
urine in dyspepsia — abnormal acidity and abnormal alkaliuity ? 
When the urine is more acid than usual after food, it is also 
often scanty, and deposits urates and oxalate of lime. The 
symptoms comiected with this state are chiefly cardialgia, naiisca, 
and frontal headache. 

3. Colour.— The alkaline urine is usually pale ; the acid urine 
is deepish in colour, perhaps, however, merely from concentration. 

4. Urea. — The amount of urea depends upon the power of 
digestion. Sometimes it is very small. Often, however, it is 
relatively large in the acid urina cibi, as the water is lessened. 

5. Urie acid. — It is often great in the acid urina cibi, and is 
said by Lebmann to be increased absolutely as well as relatively ; 
but quantitative determinations are still wanting. Dr. Prout 
thought that badly and half- digested food gave rise to a large 
amount of uric acid. 

6. Chloride of sodium. — The amount depends very closely on 
the amount of food and digestion ; it is small when digestion is 
imperfect, and, as a rule, it would appear that the more chloride 
is in the urine, the more perfectly must it be presumed that 
digestion has been carried on, 

7. The amounts of the sulphuric and phosphoric acids have 
not been determined ; both are probably influenced by the very 
variable amount of food taken in different cases. 

8. Abnormal ingredients are not necesBarily present. Albumen 
has been said to occur after certain kinds of indigestible food ;' 
but fiirtber evidence is required on this point. Sugar also has 
been found in some instances.' Oxalate- of- lime crystals are, 
perhaps, more common than in other chronic diseases. 

Organic Diseases of the Stomach and Intestines. 

Very little is yet known on this poiut. The ingestion of food 
is often interfered with, and there may be vomiting, which les- 
sens the water of the urine. In a woman aged thirty-nine, with 
carcinoma of the stomach, Brattler found (mean of two days) 
only 17-7 grammes of urea, 2-44 of CINa, and 1-05 of POj. 

It has been pointed out by Dr. Barlow, that intus-susception 

It of cheue Mid putij. 
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or strictiircB in the intestines liigh upj cause a leasenin^ of 
the amount of urine from, it is presumed, deficient absorption. 
This has l>eeii proposed by Dr. Barlow ag a means of diagnosis. 
It is certainly a point worthy of great attention; but I am not 
aware that any number of observations have been made on the 
point. 

In diarrhwa the same effects oe«ur aa from the action of 
purgatives ; the water and the chloride of sodium are dimi- 
nished j' the urea is less affected, though, as there is usually 
abstinence from food, it fallB in amount from this cause 
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No analyses of the twenty-four hours' mine have yet been 
made, of the urine of the chronic cutaneous eruptions common in 
this country. In the elephantiasis Gneeorum (tubercular and 
anaesthetic leprosy), the urine has been examinnl by Boeck aad 
Daniellsen. It is very frequently albuminous. 

In boils (when there is, however, often considcrahle fever), it 
has been supposed that sugar is not infrequent in the urine. 
That bods arc rather frequent in diabetes is well known ; hut 
Garrod's observations- seem to show that the frequency of the 
appearance of sugar, as secondary to boils, has been overrated. 
The obser\-ations lately made on the sugar in healthy urine 
render a complete reinvestigation desirable. 



SECTION Vlil. 



CHRONIC DISEASES OK THE 



Both Lehmann^ and Beneke* have found a very great inci 
of the earthy phosphates (the constituents of boue) in the a 

' Mom, on CilMrbui Intcatinalit s-febrilia, op. cit. 

' Gulitonian Lecturn, 1857, Briiith Med. Jnnrnftl. 

' Lchrti. Act phji. Chem., 2A edit., Bind ii. p. 357. In ■ rschitic chilil of ft 
>ean old, Lehmknn found no leai tban tl'496 grarameB. or 7-6h graiot, of earl 
plioaphatei in each twenlT-four hours. Keubaucr'n mean for ailull mea is O-H 
pamrne., 

* Ziir pliya. iind path, des phoaph. und ohI. Kalkcs. Coll.. 1^50. 
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This is no doubt connected, in these caaes, with the increased 
metamorphosis of bone, from whatever cause this may proceed. 
It has uot yet been shown, however, that this is universal, and 
rickets may be connected sometimes with simply deficient 
ingress of the earthy salts, without altered egress ; and it must 
also be said that neither Lehmann nur Beneke carried on their 
analyses over a sufhcient nnmher of days. 

Gorup-Besanez ' in one case discovered lactic acid in the 
urine, and tliis baa given rise to the hypothesis that an undue 
amotmt of lactic aci<l in the body dissolves and carries out the 
earthy salts. Lactic acid, however, docs not appear to exist in 
the diseased bones, and a single obsenation on the urine is of 
little value. Lehmann has noticed oxalate of lime in the urine 
of rickets ; but as ciystaU of this salt are common enough in 
children's urine, no conclusions can be drawn from the fiwit, 
although it happens to harmonise with Beneke's hypothesis 
that the oxalic acid is the solvent of the earthy phosphates. 

In moUiiies osaium, a peeiiHar protein substance was dis- 
covered by Bence Jones to exist in large quantity in the urine. 
(See page 189.) Unfortunately, no other analyses of urine have 
yet been made, to my knowledge. 
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DISEASES OF THE BLOOn. 

The urine, derived immediately from the blood, must accu- 
rately refiect its constitution ; but comparative analyses of the 
blood and urine in the same case have not yet been made in 
sufBcient numbers. Our knowledge, therefore, of this im- 
portant siibject is very scanty. The diseases of the blood, with 
diminution of the red corpuscles," viz., niuemia and cMoroMi', 
are attended with one constant urinary character, viz., a dimi- 
nution in the urine -pigment, which is often reduced to one fourth 
or one sixth of its normal amount. There is also, very 
generally, a lessening of the free acidity ; and urine, which is 
pale and almost neutral during the whole of the twenty-four 
hours, is almost as good an indication for the use of iron as 

' Canitalfs J«hreab.. 1849, S«berer"B Report on I'alh. Chein., p. 41. 
- DiieasFB included in the Ollgacfthxtnia of Vogel. I hate uied hne the term 
annmia id its uiubI senac, [o impl)' dimply Icsiening of the number of blooii-crlii. 
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the pallor of the skin itself. The amount of iron in the Diiae 
uf ana?niia is often very Bmall,— a fact which pupporta Hariey's 
view, that the iron is in combioatioQ with the pigment, and 
does uot exist as a salt. 

The quantity of urine is often not decreased, or is even laige. 
The specific gravity is low. 

Little is yet known of the amount of the other normal 
ingredients. In many cases the urea is not much decreased, 
although, from the paleness and the low specific gravity of 
the urine, and the general weakness and depression of the 
system, such a decrease would have been anticipated. The 
large amount of urine compensates, however, for the lessened 
sjHTific gravity. The luic acid is in small amount. The 
amount of the SOjis variable. Heller found it lessened. Grun^ 
noticed B mean excretion of only 112 grammes, or 17 grain 
in twenty-four hours, in a girl (age not stated), whose wei^ 
was 85 pounds. On the other hand, Lehmanu has found i 
increased to an enormous amount, as much ns 3517 grammei 
or 54 grains. I have also noticed, in one case, an amooi 
of 30 grains in a girl aged nineteen, on very moderate <"" 
The amount of the POj is uncertain. 

As respects abnormal constituents, — albumen is uncommoa , 
and sugar has not been noticed. An interesting observation WM 
made, several years ago, by Shearman, of Sheftield, that cystini 
appears more frequently than would be expected in the nrine a_ 
chlorosis. It is not known whether this is constant or common 9 
bnt the occurrence of the sulphur- holding substance may han 
some bearing on the occasional enormous quantity of SO 
noticed by Lehmann. Tuel has lately recorded two cases a 
the passage of cystine with the mine; both patients weiKfl 
women, and both were chlorotic. (Sec " Cystine.") 

The condition of the urine corresponding to the other qaan.1 
titative changes iu the blood, viz., increase, decrease, or altera^T 
tion in quality of the fibrinc,' albumen,^ fat, and salts, is u 
yet known, as these states cannot be diagnosed as prim 
and independent afiections at present. W'c only know, that i3 
the diseases attended with great increase of fibrine (pnt 
and acute rheumatism), the SO*, the urea, and the uric acid a 
greatly increased ; that in hypalbumiuosis tlie amount of u 
is small, as in the convalescence of fevers ; that excess of saltt I 
in the blood generally appear in the urine ; and that, in excefl»fl 
of water of the liquor sanguinis (hydremia), the water i " 
the urine is generally large, unless there be, as is often ttu 
case, escape of water from other channels (dropsy of cavitii 
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or of the areolar tissues) , The condition of the tirine in dis- 
eases attended with accumulation of morbid substances in the 
blood (sugBXj oxalic acid, ammonia, &c.J is considered in other 
pages). 
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DISEASES OF UNCERTAIN ORIGIN, BUT WITH PROMINENT URINARY 
SYMPTOMS. 

Many of the diseases of this class are obviously produced by 
alterations in the nutritive process, either in the stomach, 
in organs, or in the blood. They form, however, a complex 
class, and are united here by the convenience of arrangement, 
and not by any similarity in origin. They all have, however, 
one marked feature. One of their principal symptoms is a 
peculiar urinary condition, and, therefore, they have been often 
included among the diseases of the urinary organs. 

Their urinary symptoms consist either in the appearance of 
some abnormal substance, as sugar, eyettne, or in the dispro- 
portionate increase of some normal couBtituentj such as water 
or urea. 



CaiNE CHAHACTEKIBED BY EXCESS DP BCOAB.' 
DIABETES UBLLITIla. OLUCOBVEU. UEU.1TC&U. 

There is, perhaps, no disease more interesting than this ; it 
is connected with those conditions of nutrition which have been 
lately investigated most fully by physiologists, and, although 
our knowledge of the essence of diabetes is not great, we are 
now tolerably well acquainted with its phenomena, and their 
order of succession. 

Normal comtUueiUa. 

1, Quantity of urine. — In the great majority of cases the 
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quantity of tuine is greatly increased ; 100, 200j 400 oonces, or 
even larger quantities, are passed in twenty-four hours. Id ex- 
ceptional cases with a transitory or penuaneat slight amount of 
sugar, the quantity may not be more than normal. To supply 
this quantity of water, a currespunding amount of fluid is 
drunk. 

The amount passed ia sometimes so great, as to have led to 
the opinion that the fluid drunk was insufficient to aecount 1 
the amount of urine.' If thb be correct, one of these expUoft-l 
tions muat be given : 

Ist. Either the body becomes poorer in water, and 1 
weight. 

2d. Or, water is absorbed by the skin and lungB. 

3d. Or, water is formed in the body by direct union of illl 
elements (suggested by Lavoisier). 

Now, on considering these cases of supposed greater egreacj 
than ingress of water, it is at once apparent that, in somttj 
instances, the observations were not carried on long enoughd 
and that, in other cases, sufficient care was not taken to n 
sure acciurately the amount of water iu the sohd food. Besi 
it may be questioned whether, in some instances, the patients ■ 
could be trusted. The incontrollable thirst of diabetics often 
leads them to drink suddenly, if water be accessible, and possibly 
■without stopping to measure what they take. 

It must also be admitted, that the more carefully experi- 
ments are made, the less often do eases of excess of urine over 
fluid ingesta occur. In many instances {Vogt, Pfeuffer, Lowig, 
&c.), the fluid taken as drink certainly surpasses that passed l 
the kidneys ; why should this be different in other cases ? 

I select two or three of the last recorded cases of diabetes^ ^ 
being likely to be most correct. 

Nasae,* to determine this point, made obser^'ations on two 
patients for eight days each; the fluid parts of the solid 
food being, of course, taken into account; and the patients 
were secluded, bo that they could only take the fluid actuaUjTa 
given to them. -* 



Firat case, in eight days : 



Water taken 
Urine passed 



' Dupnjtren, Thenird, B*rd>lef. ChrUtisoD, Contonr (Du diabete tacr^, Parii, 
1845). A cue hu been very nrrrully recorded h; Ormerod (Bdia. Med. and Surg. 
Journal, Jan., 1S4;). In twenty- eigbi daji, 900 on. monr Buid urine [Murd by Ibe 
kidnrya tbin could be Recounted for by food and drink. Tbis palicul gained 
weight • 

' Arcliiv lUi fhjx Beillc., 16&1, Heft i. p. 72. 
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Second caae, in eight days ; 
Water taken . . 997 ounces. 

Urine passed . . 738 „ 

Von Dursch' gives the following two cases. 

1. Fluid taken in twenty-four hours : 
Drink aud fluid food . 4615 grammes. 

Fluid in solid food . . 605 „ 

Total . . ^215 

Fluid passed — 

Urine 4920 grammes. 

Skin and lungs .... 198 „ 
Intestines 92 „ 



5210 

Thosj the ingress and egress of water was nearly equal. 
2. Fluid taken in twenty-four hours : 
Drink and fluid food . . . 4900 grammes. 
Fluid in solid food, uncertain, say . 600 „ 

5D00 „ 
Fluid passed — 

Urine 6216 „ 

Skin and lungs .... 204 „ 

Intestines . . . . , 94 „ 
6614 

In this case there appeared to be an esccss of water passed, 
but the amount of the fluid in the solid food was uncertain ; 
beeides, Yon Durscli meutions that the patient could not he 
relied upon. 

Rosenstein,^ from a careful examination, also came to the eon- 
elusion that the quantity of urine is less than the quantity of 
■water taken in liquid and solid food.' 

.1 have made some experiments on this point, and believe 
that the quantity of fluid taken will surpass that excreted, if 
long periods (ten or twelve days) are taken for the esaminatiou. 
A fallacy is, however, produced by the curious fact that water 
's often retained for some time in the hody of diabetics ; and if 

' Zeilichrirt fur ral. Med., N. F., Bud iv, p. 1. 

* Virelion's Arcbiv, Band lii, p. 414. 

' So tlio Vogt, tnd fUaStt, and Lonig, quoted bf Von Durtch. 
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an observation be made in a aiogle day, it may bappen thai 
some of tbe urine retained from the previous day is then 
poured out. It is uot impossible tbat water may be Rome- 
times retained for longer periods, and tbis woidd aecount for 
the excess of urine over drink, noticed by Christison, Pucheltz> 
Ouitard, and others. 

We may, therefore, conclude tbat at present there is no 
reason to think either that water is absorbed or formed in tha 
body. Oceasionally, no doubt, tbe body may for a time loee 
more wat«r than it receives ; it will then lose weight. 

Almost all tbe water drunk passes ofi' by the kidneys ; tbe 
enormous diminution of the insensible perspiration is ehown 
by tbe figures already quoted from Von Dursch. Instead of 
1000 or 1200 grammes passing off by those channels, only 200 
passed off. In a ease examined by Bocker, the insensible per- 
spiratioa (skin and lungs) was 529 grammes, which is also li 
than half the normal amount.' 

In a case of Mosler's,^ it was 637 grammes. 

The intestinal excretion of water is also lessened, though 
less degree. 

That diabetics, drinking water, do not pass it nearly so soon 
persons in health, was shown by Falck.* If taken in 
morning, the urine may not be increased till mid-day. Falck) 
justly refers this to delayed absorption; Beneke bas suggested' 
that the delay is owing to the strong attraction for water of 
the grape-sugar formed in the stomach during digestion. 
When to the breakfast of diabetics grape-sugar is added, the 
urine is passed as rapidly as in health. 

The retention of water in the system is noticed not oolvi 
with simple, but with alkaline and mineral waters, like those 
Carlsbad.* 

Urea, — Very great discrepancies of statement exist on 
point. 

1. The urea in many analyses is increased. 

' ThM thii it limply owing lo drainige from the skin liid lunga it etident I 
ttav wilb Hhjch tbe ikin can be mide ta act by tlie ljot-iir biOi ; the utine L .... 
diniinitbed. Cin the frequent pulmoiiiry diieasc ci[ .lialieiici Le coniiecied with tl 
impairment of tbe noiiual wktcr- excreting fuDction of the putuionirf i 
membrane ? 

' Archiv dei Vereins, Uand iii, p. 29. 

' Deutuhe Klinik, 1B53, Not. 22, 23, 23, 26, 31, 39 n 
Jahreib., ISaS. Ueport on Ciiranic Diseuei. 

* Traohe, in Virchow'i Archir, vol. it, p. 109. If a febrile <liae«ie come* on ii__ 
the course of diabelei, the thini letaena, and the urine, a* wvll u tlie lUBat, dinArfl 
ni«U in amount (Pettera, Uhle. Thierfelder). ■ 
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The immense increase of the urea is heat seen by a refer- 
ence to the amount excreted by a pound or kilogramme of body- 
weight ; it is then found that the amount may be double or 
even treble the healthy quantity. To what is this owing? 

(a) To the animal diet i* That this has a great effect is evident, 
bnt will it account for all cases? The patient of Heynsius was 
on mixed diet; so was my second casCj who, moreover, at 
times, ate very little. Leubuscher* records a caae in a girl who, 
on a mixed diet, passed an excess of urea. Neither the 
quality or quantity of the diet will, therefore, wholly account 
for this excess. 

(6) To attendant phthisis and pyrexia? My patient was 
phthsical, but not febrile. The temperature in Leubuscher'a 
case was invariably under the normal amount, and this patient 



1 lb. of breaij. tad J lb. of mulloa. 
> iloUandiiche Archiv. Bind i, p, 24C. 

* Vircfaow'i ArcbiT, Band xiii, |i. 465. 

* DeulBch Klinik, 1853, Noi. 33. 34. 35. 

' Gulltouian Lectures. 1857 ; Brit. Med. Joi 
' Archiv fiir phj>. Heilk.. 185B, p. 32. 

* Archiv fur wiii. Heilk.. Daad iii. p. 30. 
Virchow's Arcbiv, Band xiiii.p. 120. 
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was not phtliisical. In fact, the temperature in diabetica 
frequently under the standard. 

(c) To the excessive thirst and the action of the water ? 
water- drinking in health docs appear to increase the amount o 
urea, this may have some etFect. 

{(/) To lessened egress of urea through the dry skin, or to 
lessened exit of nitrogen in some other way ? On these points, ^ 
know nothing ; but as the skin is so dry, it does not i 
unlikely. 

{e) To some peculiarity in diabetes, causing heightened n 
morphosis,' such as might arise from excessive action of t 
oxygen on nitrogenous tissues? 

As the sugar cannot be oxidized, one of the limitatiom 
the action of oxygen on the tissues is removed (see p. 61), . 
in this way it is very likely that the unshielded nitrogt 
tissues suffer. But we cannot at once adopt this explai 
on account of the fact now to be noticed. 

2. The urea is stated by some writers to be normal, leasenM 
or even absent. 

Front' met with cases of lessened urea, and since his tin 
other observers have stated the same fact. To some of t 
statements, however, exception may be token. Herr 
DuTBch's analyses ^ may be objected to on account of the mpth< 
employed, and of the short space of time during which the analyi 
were carried on; still he affirms that in eighteen analyses he fooi 
the urea four times absolutely, and twice partially, absent. " 
rup-Besanez * found no urea in one case (a woman of twi 
phthisical), though the patient was on meat diet ; and Stokvi 
also noticed the urea to be lessened, though not to be entip 

' Since these pages were written, Mr. Svilaey Ringer bu eiannir 
diftbelei, in which the excretion of ureB wms inucli greater than ( 
iwounled for by the food. 

A woman (Mra. H.) was paiaing diilf (mean of 9 days) about 1 
graini) of tngar; and no less than 70-61 grammes (1090 grains) ol 
wat nitrogenoua, hut was only in moflerale quantity. 

In inother woman (Mfl G.J. the average amoiint of lugar from 43 daya* ob« 
tion waa about hO grammes (772 graina) of angar, and 46) giammea (7G1 gr 
urea, in Iwentj.four hours. A> thcsven^ weight was only 104 Iba., each p 
body-weight eicrrled in twenty-four houn 7 grains of area, or nearly twice ai 
•1 usual. The diet of this woman wai meat and eggi. Al first (here wat a ~ 
buncle on the neck ; her appetite was very bad, and then improved. As it 
ahe gained weight (G lb>. ), and passed mote urea ; but even when the ap_ 
ti ita wont, the patted from 25 to 40 grammes of urea in twenty-four hours, wl 
wat certainly a great excess, considering the small amount of food eiiiering ibe In 
It mighl be in part accounted for by Ibe pvrelia caused bj the carbuncle. 

' On Stomach and Itenal Diieatet, Ath edition, p. 2b. 

■ llente'a Zeitscbrifl, IBai, Band it. p. 30. 

" Cantlatt'. Jabretb. for 1848 i Valentin's Report, p. 134. 

' Ibid., for 1H:>G, Band iv, p. 3S3. It is Ihe cue of Gorup-Beianra whieti it 4 
scribed by L. Lehmann, in the Archiv far piiyt. Hsilk., 1948, p. 20 
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absent. HeUer' Las made a similar statement; but as his ana- 
lyses are merely per-centage accounts, they are of little worth. 

Now, certainly, the weight of evidence is great enough to 
cause us to pauae before we reject the possibility of the urea 
being much lessened even on a meat diet; at the same time, the 
cases are not numerous, and the circumstances attending them 
are not well detailed. 

There was great sweating in some of the cases (Gorup-Besanez), 
and, perhaps, some urea passed off by the skin. As Mac- 
gregor and Liermann''' have found urea in the stools of diabetics, 
may there have been increased escretion by that channel in 
some of these cases ? 

Tlie proportion of the urea to the sugar, when the excretion of 
twenty-four hours is taken, is very various ; when, however, 
fasting hours only are considered, there appears to be a certain 
relation (Sydney Ringer), to which reference will again be made. 

The effect of food upon the urea in diabetes is the same as in 
health. The urea increases in alwut the usual time after mixed 
and nitrogenous food, and, probably, is proportionate to this. 
Mr. Ringer has found the influence of food to disappear some- 
times in eight, sometimes not till fifteen hours. Some experi- 
ments of Mr. Sydney Ringer's* had a very unexpected result. 
From seven series of trials on the same patient, it was found 
that the urea in fastiug hours increased in amount when sugar 
of any kind — glucose, lactin, or cane-sugar— was given. This 
observation requires so many experiments, and such careful repe- 
tition of them, before it can be received, that I merely mention 
it at present as a subject for future inquiry. 

3. The uric acid, like the urea, appears to be sometimes in 
larger, sometimes in smaller quantity than usual. Prout thought 
it increased in " favorable cases." In many cases I have found 
large precipitates of uric acid whcu the acid fermentation was 
going on. 

Gorup-Beaanez and Stokvis, in the cases in which the nrea 
was deficient, found also an absence of uric acid. Von Dursch 
also found it absent in ten analyses, and in traces only in 
other ten. In Heller's analyses, it was generally absent or in 
traces.* Bocker noted only 018 grammes, or 2-77 grains, in 
twenty-four hours, Ranke,' in one case, found it not weigh- 
able; in another, it was in rather small amount. 

In spite, however, of this concurrent testimony, the exact 

' ArehW fiir pHh, Chem,, 1853, p. 417. 

= Arvhiv mr Plivi. lleilk., I84H, p. ZOB. 

' At yet unpubliiheii, but to oppeir in Ihe Med.-Chu-. Tnma. 

* Archil Air pith. Chem.. l8o3, p, U6. 

' Auuclieidung der lUniiiiure. p. 35. 
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amount of uric acid in diabetes cannot be Baid to be yet it 
termined ; for, on account of tbe immense dilution, the 
lyscs are liable to no little error. Yet that uric arid is 
in uiiuaual amouiit seems certain ; whether it is lessened is more 
doubtful. 

4. Hippuric acid. — Professor Lebmann found hippunc acid 
in large quantities in some caeca ; ' and others haTC in aome 
measures confirmed this.^ 

On the other hand, Boucbardat could not find it,^ nor Stok- 
via either, with certainty. In the case already quoted from 
Gorup-Besanez it was also absent. Garrod* in no case " noticed 
an augmentation ;" and the latest obsener, Weissmann,^ found it 
lessened in three caaca, he believes from the meat diet. 

The influence of the diet on which the patients were kept 
during those observations has not been well determined. Does 
it then occur after vegetable, but not after animal food ? Heller 
found it, in one case, before strict animal diet was enforced, but 
not afterwards. Lebmann, on the other hand, discovered it for 
some days after exclusive flesh diet.* In the last edition (1859) 
of his Handbook, he says (p. 66), " In the urine of diabetica 
on a strict animd diet, tbe hippuric acid is not absent." 

Benzoic acid forms hippuric acid in a diabetic system, as in. 
other cases, when it is taken as a medicine. There is, therefore, 
no want of glyciu. 

5. The sulphuric acid varies. Often it is increased by 
the meat diet. Biicker found 419 grammes, or 64'69 graina, 
and Moslcr, 5'4 grammes, or 83 grains, in twenty-four hours. 

6. The phosphoric acid appears to be much less, or not at all, 
increased. It may be even much lessened, as appears from a 
case of Schultze.' Heller states, indeed, that the earthy- 
phosphates are lessened. In a case lately examined by 
Neubauer,^ the phosphate of lime was 24 grammes, and the 
phosphate of magnesia 1'14 grammes, in twenty-four hours, 
showing no decrease. Probably, the phosphoric acid is little 
altered. 

7. The chloride of sodium varies much, according to the food 

' Phyi. Chcm.. Band i, p. 203. 

* Ambroiiui ind llunefield, quoted by Lehmkno. 
Dachck, loc, cit. 

Wicke, ZeiUeh. fur nt. Med., Baud vi, p. 311. 
F. Simon, ScharUu. 

* Vallcix, Guide dn Med. pract.. t. iii, p. 549. 

* Galtloaiui Lecluru Tar \lii7 ; Urillbli Meil. Journal. 
> Henle'i ZeiUcb., ISiS, Band ir, p. 3:t9. 

* Ludttig'i Pbji.. lit cdil., Band ii. p. 263. 
' Virchow't AtchiT, Band Til, p. 480. Tlie anal^iia appcira, liowever, li 

been atity on one day. 

* Lieliig'i Aunilen, Band icii, p. 206. 
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and to the degree of inactivity of the skin. Often, hoTPver, 
owing to abundant ingress and to lessened cutaneous egress,' it 
is in enormous amount. A few caaes will illustrate this. 



ClHili>Hli«n. 


Ol«rrp.« 


Grammea. 


Qrains, 




21-86 


337 


Biicker. 


27-6 


429 


Thierfelder and Uhle. 


290 


447 


Hosier. 


2975 


459 




82-85 


507 




36-8 


568 


Thierfelder and Uhle. 


7'9a 


122 


Author (in a boy of nine 
years). 



In the case recorded by Rosenstein, the variations in the 
cldoride of sodium were in inverse proportion to those of the 
sugar. Occasionally the ClNa is in small amount, probably from 
diet. In one instance, in which the urine was albuminous, 
Picard found it entirely absent. In this case there were, in 
twenty-four hours, 4'85 grammes of albumen, 82*64 grammes 
of urea, and 0670 grammes of uric acid.^ 

8. Bocker found the ammonium and potash normal. Tlie 
sodium, of course, is increased when the cldoride of sodium is in 
large amount. The lime and magnesia are referred to under the 
bead of " Phosphoric acid." 

9. Judging merely from the colour, the pigment of diabetic 
urine would not seem to be in great amount; yet in Backer's 
case the volatile salts and extractives were found to be enor- 
mously increased. In Mosler's ease also, the pigment was aug- 
mented. Whether this is constant is not known. According to 
Heller, the normal pigment (urophfein) is always lessened, but 
the uroxanthin (the substance giving a violet-blue reaction with 
hydrochloric acid) is increased.* Schunck obtained more, indigo- 
blue from diabetic urine than from any other. Stokvis has idso 
noticed peculiar tints produced by nitric acid. I have some- 
times seen this well marked, but in other cases it has been 
absent. 

' RoBcnslein quotes a cue (op. cil., p. 423) in which the CINi in the iwcBt of a 
diabelic pitient wu "much diminiBheil." In another case, RoienilFiD kfpt a 
healthy msn and a diabetic on the lame diet ; Ilie Hnt paued 23, Ihe laUer nearif 
33 grammes of ClNs. in Iwenty-four hours, though the ingress is pronounced to hare 
been equal. The activity of the skin was, therefore, widely different imhe two caxi. 

' The references to the cases have been already given. 

■ Scherer'a Report, in Canslalt's Jahresh., 1856, Band ii, p. 7i. 

' Archiv fiir palh. Chem., lSb3. p. 416. 
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10. The free acidity of diabetic urine is often not p-eat at 
first ; but its exact amount is difficult to determine, as the urine 
becomes more acid very rapidly after emission, before fermen- 
tation has commenced. The acid thus formed may be, appa- 
rently, either lactic,' butyric, acetic, formic, or propionic' The 
existence of butyric acid was first discovered by Fonberg ; lately, 
Neubauer^ has stated that, during fermentatiou, only acetic 
acid is formed. Scherer,* however, has confirmed Fonherg's 
statement, that butjTic add may be produced. 

On standing, diabetic urine begins eoon to ferment, with the 
appearance of the acids above noticed, and of the yeast-plaut. 
During the fermentation, the urea entirely decomposes. Uric 
acid, when present in any quantity, is at first precipitated by 
the free acid, then decomposed during the fermentation ; sedi- 
ments of oxalate of lime are extremely rare.* The acidity in- 
creases during the fermentation, partly from the production of 
the acids above mentioned, partly &om that of carbonic acid. 



Alniormal constituents. 



Suijar. — The presence of a considerable quantity of sugar 
essential symptom of diabetes, though perhaps in health, ani 
certainly in many diseases, some quantities of st^ar are for a 
time present. Owing to the presence of the sugar, the diabetic 
urine has a sweet taste, and a specific gravity which ranges from 
1030 to 1074 (Becquercl), but on an average, and tolerably con- 
stantly, is 1040. 

The kind of sugar in diabetes lias been hitherto grapc-sngar. 
Many years ago, Thenard and Boiichardat thought they had 
found a pecidiar tasteless sugar iu diabetes ; but they afterwards 
abandoned this notion, though perhaps they did really find 
inosite,* 

In some cases of apparently true diabetes, the sugar is inter- 
mittent in its appearance (Bence Jones, in old persona;' 



ana 



< Lehtninn, HlincftH, Virchov'i ArcluT. B4nd T 

* Klinger, Annalm dcr Chcmie u. Phmrm., Bind 

* Licbig'i Annilen der Cliim. uod Pburm., Band 

< Ctnslatt'i JaSrnli., ISbS, Report on pliji. Chcm.. 'p. ISG; and ISSg, 
on pith. Ch«m., p. 79. See alio Rage in Caniutt. ISGO. Band i. p. S5. Tl 
Kdcc and amounl of buljric scid depend on the temperature. If ttie lempcrall 
be under W C. (70° Fuh.), it ia not formed. 

* Beneke, zur phia. und pith, dei photphorf . und oxala. Kalkei. Gnlt.. 1 850. 

* Bernard, Reea, and Pivf liate all staled that llie sugar produL-ed hj irrilallnn of 
the hue of the brain in animaia, and liter augar, are different fraai dialielic augar in 
men, being much more euily decomposed. Sehiff (Meiitner'a Report an Pbyt. in 
Henle'* Zeit. for lbb«, p. 3H2) bas cotne to the conclualon that the liver augar pro. 
duced bj MTVMU irrilalion ia different from lint produced by ntrvoatparalfiu. 
In hit experiment!, thia lail reiembled the diabetic augai of men, and deconpMid 
with diffleully. 

^ Med. Cbir, Trim., vol. 
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Warnecke and Girard, in young persons) , without obvious cause. 
Usually, however, it is constantly present. 

The amount of sugar varies greatly, amounting sometimes to 
1 pound, or 2 pounds, or even 2i pounds, in twenty-four hours. 
In a few mouths, patients will pass their own weight in sugar. In 
a few rare cases the amount is small, and remains so. The per- 
centage amount may be as high aa 15, or more. 

The amount of sugar is influenced by the following circum- 
stances : 

(a) Saccharine and amylaceous food. — In every ease of diabetrs, 
the sugar in the urine is augmented by this kind of food. To 
this rule there appears to be no exception ; the augmentation is 
soon perceptible (within two hours) after food, and continues for 
some hours (4 — 6) if the amount of starch has been considerable. 
It is not yet proved that all the starch taken by diabetics appears 
as sugar in the urine, and that no single particle of it is 
destroyed in the system ; but this is probable. In some diabetic 
cases, all the urinary sugar is produced from the starchy food. 
Thus in two patients examined for more than two months by 
Mr. Graham, the quantity never exceeded the amount of starch, 
and almost all the starchy food wasaccounted for by the diabetic 
sugar,' In one of my patients this fact was most unequivocal ; 
abstinence from starchy food completely freed the urine of sugar, 
while so thoroughly was the complete metamorphosis of starch ar- 
rested, that the smallest quantity taken as food presented itself as 
urine-sugar. In a case lately described by MoritzTraube'thesame 
fact was noticed; the sugar was derived solely from the amylaceous 
food. A very interesting case of this sort is described by Bence 
Jones,^ and another is noted by Rosenstein.* In an acute case 
of diabetes lately described by Mosler, and already referred to 
several times, the sugar entirely disappeared when the patient 
was on meat diet. Such cases as these arc familiar to all prac- 
titioners, although they arc not very common. Traube conjec- 
tures that this condition is the very earliest stage of diabetes ; 
and certain it is, that, both in his case and mine, during the 
progress of the disease, the sugar began to be formed in othcf 
ways, and was no longer derived solely from the starch. Whether, 
however, at the outset of diabetes sugar is only thus formed can- 
not be held to be yet decided.' In such cases, complete fasting 

' Wilihc'i xrlide on Adventitioui Producta, in CyclapxdU of AiitlDiii; bdH Phj- 
•iologj, pail III. 

' Virchow't ArchW fiir palh. Anat,, vol. iv, p. 109. 
> .Mrd. Timea and Gazelle, Feb. 4. 1851. 

* Virchov'i Archir, Band xii, p. 41-1. 

* It would appear that in same caaea the s 
fur muif yeus. Apptrentlii, Mr. CatnpJin, 
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or abstinence only frora saccharine and starch food for eigbt or 
twelve hours reduces the quantity of urine to the normal amount, 
and brings down the specific gravity to its usual figure. SugiLT 
can then neither be detected in the urine or blood.' 

(A) Nitrogenous food. — In the majority of eases,^ the diabetic 
sugar is not derived only from starch ; it is also produced by 
gluten or animal food. The moat complete abstinence from 
starch then lessens, but does not entirely remove the sugar 
frora the urine. The fact that nitrogenous food may gire 
rise to sugar seems so certain, that I may be pardoned if I omit 
to adduce the full evidence. In some cases^ — perhaps in all — 
(Traube's and my own, for example) the formation of sugar from 
albuminous food is a more advanced stage of the condition in 
which sugar is formed only from starchy compounds. The 
dependence of the diabetic sugar on food is still quite manifest ; 
its amount begins to increase soon after meals, and continues 
large for some hours, when it begins to fall ; and if complete 
abstinence be adhered to, the sugar finally disappears altogether 
from the urine. The relative amount in any case of the sugar 
derived from the starch, or frora nitrogenous food, varies greatly. 
In a case related by Scliultze,' the amount of sugar in the urine 
when the patient was on mixed diet was one third more than could 
have been furnished by the starch food. The amount, however, 
is easily known by keeping the patient on a strict meat diet, to 
which starch is added from time to time, as an experiment. Ic 
then appears, that in some cases the sugar formed frora nitroge- 
nous food is small, in others large; and it may be that the amount 
of sugar frora this source increases as the disease advances.* 

^tirt, ai deBcribed in hii moit intcreiliag piper in ths Mcdico-Chir. TnnMCtian* 
(vd!. xixviii, p. 69), bu lUffEred only froin Ihls form of Ihu diseuc. 

' In my pstieiil, I made maiif inalyiei a( the hlood, 10 delermiiie t' 

- In thirty caui rc(»inled by Hellrr (Archiv far palb. Cliem., 1853, p. 443}, Onlf I 
in one did tbe ■ugiu' diuppev fiuoi tbe use of nilrogenous food. E<eo in %" ' 
il often appeared agiia. 

' Virehow'a Arolii. Hir p»lb. Anal., Band Tii. p. 397. 

* It i> not my object to inqiiirc in nbaC part of the syatem tbe nilrogeno 
it eoiiTerted into tugar. It i<, of coune, in put, in the liver. 

If it be (rUB lliat at Bnt the lugar ii formed only from tbe ttarcb, and only in ■ 
more advanced prjiod from niliogenoui food, it ii evident thai two conditiona 
affecting food are present in diabelei; the eailieat and fundamental one, vhich cou- 
tinuea to act throughout, i> the complete irreit to the normal metamorphic change* 
of itarch and iDgar. Al lirit, lhi« affecti only the augar derived from atareb food, . 
Iben it affecl* the lugar formed from nitrogenoui food. May not. aa conjectnred by 
Durich, the caute of this arreil be «ome lubstance produced in the digeative canal, 
■lid absorbed with tbe lugar? Chemiilry will aometime tell ui wliat iiibitancei will 
thus prevent transfornialinn. 

Tbe aecond coiidilion i* an abnormal prodiiclion (in Ihe liver ?) of angar from 
aiUogenoui food, ■'. t., an amount of production which is ahnormal, combined with 
(he arreat in the tranaformaiion of the lugor ihaa narmalty formed. Can diabetes 
ever begin at once at this point, or must it piai through (be fonucr ttlge i 
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From Grriesinger's' accurate observation a, it appeara that a 
diabetic patient, kept on the most rigorous meat diet, passed a 
quantity of sugar corresponding to two fifths of tbe entire meat 
food, or to three fifths of the albuminate contained in the meat. 
In some cases the amount of sugar formed from albuminous 
food is less than this ; in some cases it may possibly be more. 

(c) Of the various kinds of food, milk furnishes much less 
sugar than other similar compounds (Bence Jones). Gum ^vee 
none (Graham) , but then it may be not absorbed ; for Lehmanii 
and Busch' have shown how very little gum is taken up from 
the intestines. Alcohol is destroyed (?), as in health (Graham). 
Fermented liquors, such as bottled porter, do not increase the 
sugar so much as might have been anticipated (Bencc Jones) ; 
the cause of this cannot be the alcohol, and carbonic acid, when 
in combination with alkalies, has not the same effect. The 
gelatin -yielding tissues give more sugar than washed fibrine 
(Bouchardat). Rennet lessens the sugar in some degree (Gray). 
Aiidral has stated* that fasting or any change of food will, for the 
time, lessen the amount of sugar. A woman who had fasted for 
some time, on account of gastro- intestinal disorder, lost the sugar 
altogether ; and when she again took food, the sugar did not 
retixm for three days. A woman, passing 27 grammes of sugar 
daily, was placed on meat diet ; the sugar sank to 10 grammes ; 
then the diet remaining the same, it rose to 27 grammes. Here, 
plainly, was an increase of the sugar derived from meat ; 
vegetables being then added, the sugar sank to 15 grammes, then 
rose to 54 grammes. Harley* has produced artificial diabetes for 
several days, by eating largely of asparagus. 

Grape, milk, and cane sugar, taken by tbe mouth, always 
increase, and, probably, proportion ably the quantity of urine- 
glucose. In a case of Heller's, after 2 poimds of syrup, the per- 
centage amount of sugar had risen from 7 to 10. The absolute 
quantity is not given. Perhaps, much of this sugar is not ab- 
sorbed,^ if the amount given at once be very large. 



— Dr. Bence Jonei hai made Ihe ingenioiu luggeition in reference to the rorUlnor- 
pbosia of ataich. that in tame cues tbe chinges miy pRis one >tep bcyoud nigir, anil 
produce "vegetilile «cid ; ' >nd be thinks ■ diMme eiisli which u Billed lliui to 
diabetes, uid ii chiricleriied bf ■ greit unonnt of icid (lactic ?) In llie ayatem and 
in the urine. This lerr important lubjecl baa not been further worked out, 10 my 
knowledge (Animal Cbenjiilry. I8&0. p. 117). The chief Iraniitional change* of 
alarch enumerated b; Bence Jones are ttarch tugar, vegetable acid, carbonic kcid. 
'~ e, initead of at Ihe auear itan). 



> ArchiT fur pbyi. Heilk., 18S9, t 

• Virchow'a Archiv, Band ut, p. 

* Csmptea Rendtu, July, 1855. 
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[d) T^saueg (inaniiion) . — In some cases the diabetic sugar ia not 
derived altogether from starchy or oitrogenous food. It ap- 
pears during complete inanitioi), and must then be fumiahed by 
the tissues. At least, this would eeem to be the esplanation 
of the following facts : — Towards the end of Traube'a case, 
already referred to, the greater part of the sugar came from the 
food ; on fasting for some hours, the sugar gradually lesaened, as 
the influence of food more and more disappeared. It was 
noticed, however, that after a certain length of time the sugar 
ceased to fall in amount; and after this, though no food was 
supplied, a constant quantity made its exit &om the body. The 
explanation was, that some portion of the body itself furnished 
it, and Traube supposes that it was the liver. Traube deter- 
mined the amount of sugar thus excreted without being 
derived directly from the food, and found it to be 2'9 grammes, 
or 447 grains, per hour (1072 grains in twenty-four hours). 
In two cases examined by Mr. Kinger (male and female), the 
amount during complete inanition was, in the first case, &om 
3'4 to 5"3 grammes, and in the second case, firom I to 3T 
grammes per hour. The whole of this must have been fur- 
nished by some of the tissues. 

Does this origin of the sugar occur only in the advanced 
cases, when rapid emaciation is going on; and is it an ab- 
normal or unnatural production of sugar, or merely a further 
stage of the disease, which ie the consequence of the want 
of power of destruction ?i 

Mr. Sydney Ringer has examined very carefully, in these two 
cases of diabetes, in order to determine especially the amount 
of urea and sugar furnished by the tissues of the body (inani- 
tion) and by nitrogenous food. I subjoin the tables he has 
permitted me to use, and which form only a part of a very 
elaborate investigation. 

uccliirine n^tbles. Tbc alility of inch treatment miiat be extoiined o: 
gTDundi. 

' In ODE of my cuei, in wbich a large amount of iiigu' wu tbiu fumisbed fajr 
the liuaes of tbc body (daring inuiition). I found the blood, after leventeen hoon' 
fluting, to b« (till nry ricb in lugu. Noir in health; peraona, after auch a bit, the 
tniDUDl of lugar in the blood it tmall at indetect>ble. Therefore it could not btve 
been dettroyed in tbii caie. ' 



i 



k 



DIABETES UELLITVS. 



Male patient -■ kottrly amount of sugar and urea during 
inanition. 
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5-319 


1 :2'I 


nfketilh 

M«in 


1-128 


2-453 


1:1-7 


1-861 


t-148 


1 1 2-24 



Taking the mean of the two series, this man passed hourly, 
when iTasting, 2 grammes of urea (= 48 in twenty-four hours) 
and •1-4 grammea of sugar (^= 105J grammes in twenty-four 
hours), which was derived from his tissues alone. This would 
seem to imply an enormous disintegration of tissues. The rela- 
tion between the urea and the sugar is tolerably constant, viz., 
as 1 : 235. 

The above series may be compared with the hourly excretion 
of urea and sugar after nitrogenous food in the same patient. 

Hourly excretion after nitrogmcM* food {meat). 
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The urea is seen to rise slightly iu the third hour after food, 
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in a greater degree in the fourth, and to reach its maxiinum in 
the fifth hour; it then falls during the three ne\t hours, and 
nearly rcaehes the inanition amount in the eighth hour. The 
sugar follows the same rule, and almost in an esaet ratio. 
But it is ohservahle, that in this (teries, as compared with 
inanition periods, the urea is in slight relative excess to the 
sugar, showing that the nitrogenous food raised the ' 
slightly more than the sugar; the inanition series 
1 : 2235, the nitrogenous food series 1 : 1'9. 
A second experiment gave the following results : 
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- , 



The increase in the urea and sugar occurred in the i 
hour, and reached the maximum in the third; both i 
and sugar fell slightly in the next hour, while, in the i 
hour the urea very slightly rose, the sugar continued to J 
The relation of the urea and sugar was here precisely the t 
as in the inanition hours. 

That there is some close connection between the amounts 
the urea and sugar in these experiments seems to me □ 
certain. 

When starchy food was given to this patient, the ; 
between the urea and sugar was altogether destroyed ; becaui 
of course, the starch was converted into sugar, and the amoni 
of sugar in the urine depended on its quantity. The twentl 
four hours' urine, then, of a diabetic man, fed on comi 
food, cannot be expected to show any relation between i 
and sugar. Mr. Ringer has furnished me with a table, shoi 
ing the urea and sugar excreted in twenty-four hours on mixej 
diet, by this man. The ratio varies between 1 to 3'9 i 
1 to 20-4. 

In the second ease (a woman) examined by Mr, Ringer, thj 
following wiis the result of the examination of four fastua 
hours: 
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noiin>nct[Dai. 
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It is noticeable here, that the urea in the fasting houra was 
smaller than in the former case; the mean amount was 0'923 
gramme per hour (= 22 grammes in twenty-four hours) ; but 
as this woman was excessively tliin, and had eaten very little 
before these experiments, the ureal excretion was really in 
excess. She was feeding on her tissues much too rapidly. It is 
very interesting to observe, that the ratio of the urea to the 
su^ar, in the inanition hours, is almost the same as in the case 
of the man. 

(e) iVater-drinking. — If diabetic patients take even more 
■water than their thirst demands, the amount of sugar appears 
to be increased.^ The urea is also increased, in all probability. 
Exact experiments are, however, still wanting on this point, but 
it appears the action of large quantities of water are the same 
in the diabetic as in the healthy person. In some cases, how- 
ever, diabetic patients drink so much that it is impossible to 
make them drink any more. 

(/} Abstinence from water. • — The quantity of sugar is cer- 
tainly lessened by denying fluid ; but it appears from Griesin- 
ger's and Ringer's experiments (which are perfectly accordant), 
that this is simply owing to accumulation of sugar in the body. 
"When fluid is again given, an excessive elimination of sugar 
0(;purs. Patients become extremely depressed and ill from this 
plan, owing, probably, to the impregnation of the body with sugar. 

(g) The period of the day appears to have little in- 
fluence, except as connected with meals. Repose has been 
stated to lessen, and exercise to augment, the sugar; but 
the observations are not satisfactory. In very advanced 
cases, the sugar is sometimes most abundant during the 
night,* without evident cause. 

(A) Action of other eliminating organs. — That sugar is 
found occasionally in the sweat is generally admitted, and 

1 Grieainger, Archil fUr phfB. Hcilk.. 1859, p. 74. 

* Slockvii *nd Von Dursch, quoted by Virchow.iii OniUU'i Jihretb., 1B56, BRnd 
fr, p. 3S3. AtsD Hpinsiua. quoted hjr Moo!, in (he Corr. BUtt del Verein* Tur witt. 
I Heilk., Nd. 36, 1858, p. 549. 

23 
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Griesinger' has shown that the amount of tmnarj' vugar 
may lessen when the sweat is profusely saccharine. Ill 
one case, the amount in the urine sank from 187 grammes to 
100 ami 85" grammes in twenty-four hours, under these circum- 
stances. Fletcher* obtained, in forty-eight hours, Gj grain* 
of sugar from a piece uf flaunel, three iuches square, placed 
in the axilla.^ In the colliquative sweat of phthisis in 
diahetes, Gorup-Besanez found sugar;* and Heller* always 
discovered it in the sweat, as well as chloride of sodium, 
a little fat, and colouring-matter. On the other hand, in 
one of my patients, a boy without phthisis, who was made 
to perspire profusely by the hot-air bath, Ranke found no sugar. 

Sugar may exist both in vomited matters and in the stools, 
and perhaps some quantity may pass o8' in this way, but 1 
am unaware of any quantitative analyses. 

{() FeinHle condUiona. — It is a very curious fact that, during 
many specific and non-specific febnle diseases, diabetic sugar 
lessens greatly, or disappears for the time. Is there in fever, 
then, some check to the formation of sugar from starch or 
nitrogenous food, or is there merely retention? ' 

In a case noted by Stokvis, the sugar, at^r falling from 388 
grammes daily to 799 grammes, during a " gastric fever," rose 
after the fever was over to 296 grammes, while the amount qf 
food was yet lessened. This looks as if retention had something 
to do with it, yet retention will not entirely account for it. 

(j) Approach of death. — For some days before death, the 
sugar may entirely disappear from the urine. The cause of this 
is not known. 

{k) Effect of treatment on the suffar. — Every conceivable 
medicine has been given in diabetes, but exact quantitative 
deter minatioua of the eSect on sugar have been made in oom- 
paratively few cases. I shall refer merely to tlie experiments 
which seem to me most exact. 

Abstinence &om Auids, as already said, lessens the elimina- ' 



* .irobiv fiir phyi. lleilk., 1859. p. 30. 

* Med. Tiiuei, 1847, p. 394. 
' Grieiinger (op. cil.. p. 31) quote* caect from ]>rii:ssvn 

would imply that a dittate attended with all (he tj'niptonis c 
b; ordinary diabeles, mij ruult from profuie taccliarine > 
enlire freedam of the uriQe doai sugar. 

< ArchJT fur pbji. Ileilli., 1848, p. 20S. Case recorded by t>. Lelimaiin. 

' Archie fiir pMh. Chcm,, iSS3, p. 451, 

* la dogi, it iiai beea lUled by Bernard that pyrexia, arliflciajiy pradaeed,u. ._ 
the foriDBtion of liepaLic lagnr. We may rcuoaalily iofer tliat the tame condltiw 

' ' ■' a who become febrile. The fact will, perhaps, prate to be 

rning of Ihe formation of iiigar and lesieoed clini' 
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tion of BU;^ (Piorry) ;^ but the effect is temporary, and the 
plan of treatmeut cannot be persevered in. 

The mineral waters of Carlsbad did not lessen the sugar 
in M. IVaube's ease, though the urine became alkaline. 
Almost the entire quantity of water and the alkaline con- 
stituents passed with the urine, though more slowly thaii in 
health. 

The Vichy waters {bicarbonate of 80<la) have been said to 
lessen the sugar (Durand- Fardel, Barthes). The experiments 
are, however, insufficient, though the action of the bicarbonate 
of soda, determined by Gunzler, supports them. 

Beer (Bairiach) increases the sugar moderately ; the chlo- 
ride of sodium greatly, and lessens slightly the urea (Kosen- 
Btein) .* 

Wine (Bordeaux, with brandy and without brandy, Madeira) 
increases the amount of sugar,^ slightly lessens the urea, 
slightly increases the chloride of sodium (Rosenstein). 

Alcohol increases the sugar, but not the water (Gunzler),* 
Ott, from observations on the same patient, confirms this ; and 
also does Leubuscher, who, in addition, found the urea lessened.^ 

Cofi'ee lessens the sugar, but iucrcaacs the urea and cliloride 
of sodium (Rosenstein). 

Rennet has been employed by Iverscu,' after Gray's recom- 
mendation. The sugar and water at first decidedly lessened, 
but then increased again. Ott, in the patient above referred to, 
found an extremely slight lessening of sugar. 

Warm baths, for the time, lessen the amount slightly. 

Antimony, mercury, lead, cadmium (Heller), zinc, silver, cop- 
per, arc indifferent. 

Bicarbonate of soda lessens the sugar, the amount being 
about one fifth (Gunzler).' The observations of Mialhe, however, 
on the deficiency of alkaline salts in the blood, are refuted 
by Lehmann and Poggiale." 

' Dr. Slaane. in a very Me paper on the n>e of laKlr in diiheleg (Britiiti M«<). 
jDmnal, Mi;, 1X58), bta pointed out lliat in Piorry'i dUlietic caiei. ireUcd with 
tugar, thi ainauut of fluid was limilcd, and he atlnhutd the improveincnt to Ihii 
cauBG alone. I du not litid, liovever, thai (liia lolution wilt apply to William Budd'a 
and Corfe'j casci, which were ireaied with sugar and iweet vegelablea (pirinipi 
and turnipi), without iimitation of water. 

* Vlrchow's Archiv, Band liii, p. 479. 

* This result, and the action of alcohol, call to mind Harley's iniportaut experi- 
ments on the artificial production of diubeles liy the injection of alcobol and ether 

* Virchov's Archtr, Band lii, p. 341. The eiperiments are rcry accurate and 
trultworthy. 

' Ibid., Band iviii, p. 131. 

* Arobiv filr wiaa. Ileilk.. Band iii. p. 12. 

' Op. cit. See also Gticainefr. in Arcbiv fi'ir phys. Ileilk., \Sb9, \'. b6. 
' Aciion dct Alctlii sue le Sucre. Coiopi. Rendub, Fcv.. I8»6. 
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Phosphate of aotin, in my experiments, had no marked effect on 
the sugar.' 

Permanganate of potash did not, in a short series of trials 
by rae, lessen the quantity of sugar. 

Lactate of iron has uo influence on the sugar, urea, and 
chloride of sodium (Leubuaclier).' 

Benzoic acid and benzoate of ammonia have no iiiflueuce (Leu- 
buBcher). 

Tartaric acid increases the sugar; slightly increases the 
chloride of sodium ; slightly lessens the urea (Ilosenstein). 

Tartrate of soda and potash is changed into carbonate in the 
diabetic system, though perhaps more slowly than in health.' 

Pcpsiu increases the urea, chloride of sodium, and sugar 
{Lenbuscher). Some years ago, I made experiments with 
pepsin, and found it increased the sugar. 

In one of my patients, Dr. Ranke found that saliciDe wu 
oxidized iu the same way as in the healthy body. 

Opium and morphia have been long supposed to lessen the 
Bugar. I have examined the eflect for a short time iu two 
cases, and believe that the general statement is correct. 
Yet, sometimes opium seems indifferent. It often lessens the 
appetite, and binders the taking of food, and its action may 
partly consist in this. 

2. Iiiosite. — In a case of diabetes mellitus, in which the patient 
continually lost ground, and yet the quantity of sugar lessened. 
Dr. Vohl* discovered that inositc was present. It increased in 
quantity as the glucose lessened, and at last as much as 18 and 
20 grammes of pure inosite were prociu-ed from the day's urine. 
The amount of urea was small. 

3. Albumen. — The number of cases in which albumen is 
found in diabetic urine is uncertain. ' Dr. Von Dursch i 

' The follovtiog ii the >umni«ry of mj cxpcrimeQl* on phoiphMc of kmU V 

Bd7, >sed nine, meat diet *nd bran cakei during whole period — 

No.ofrlnji M<><n •niDUBl Wafhlit 

BKU. u( urines U lioun upcnBint. 

No medidne 19 di;! 73 11. oz. 1945 gnin* 62 lb*. 

Photpbite of Kdi 51a. to 

■Sin. diily 15 „ 79 „ 1B06 „ 67 „ 

Warm L«lbB five time* i 

week 33 „ 56 ., 12H1 „ fli „ 

Pepiin, 30 graini diilf . 3 ., 53 ., 1067 ., 61 „ 

No medicine, warm baths. a „ 49 „ W& „ 6H„ 

' Virchow'i Arch'iT. Band xviii, p. 121. 
> Kletzintky, Wien Med. Wocheuicbrift. ISSS, No. 32. 

• Arcbiv fiir pbji. lleilk., 1B58, Band ii, p. 410. VabI coDJectara that (bi _ 
mull of water-free inoiile ii not CuH^O^ but C,il^^ One atom of gnpe-tni 
would tho> repmeni nx itomi of inoiile. 

* Gibb lecoidi (l.tncet, 1860) a very curious cut of caucer of the liti 
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it in eight out of twenty-eiglit coses, or in 28'5 per cent. ; 
Garrod, iu about 10 per cent. In eight analyses recorded by 
Heller, traces of albumen are recorded in three, or 37"5 per cent. 

The amount of albumen is seldom above 02 per cent. (Hel- 
ler), It was formerly supposed (Dupuytren artd Thenard) tiiat 
the occurrence of albumen was favorable, Rayer, in his great 
work, expressed his dissent from this opinion, and has lately,' 
from extended experience, reiterated his former statement, that 
instead of this being a favorable symptom, it iaidicates the 
Bupervention of Morbus Brightii. Still, it is certain that, after 
some cases of albuminous urine in diabetes, the kidneys are 
not obviously in any of the conditions included under the term 
" B right's disease." 

The albumen sometimes appears towards the end of eases 
fatal by tuberculosis, yet the occurrence is too inconstant to 
lead one to connect the two conditions with each other. 

The passage of albuminuria into mellituria, as surmised to 
occur by Schonlein, is decidedly very uncommon. 

4. Fat is seldom seen in diabetic urine. The fat of the body 
appears to be oxidized in diabetic patients, though sugar is 
not BO. The oxidation of fat, of salicine, and of the tartrates 
and acetates, seems to prove certainly that the oxidation power 
in diabetes is normal. It is the sugar that cannot be oxidized ; 
not want of oxygen, which is the point of failure. 

5. Sulpho-cyanogen. — Dr. F- Schultze" discovered in one cose 
of diabetes, that perchloride of iron gave a deep-red colour 
to the urine, like that produced by the sulpho- cyanides.' After 
treatment with chloroform, which lessened the amount of urine, 
but did not remove the sugar, this reaction ceased. 

Hiinefeldt has often noticed this.* 

In four cases which have occurred to me since I read this 
observation, I found this reaction in one (a very severe case), in 
others (one very slight, two very severe) it was not present. 

6- Benzoic and lactic acid. — It is very probable, that what 
was formerly taken for benzoic was merely hippuric acid. 
Lactic add forms so rapidly after the urine has been passed 
that, in spite of Bouchardat's authority, its presence before the 
unue has been exposed to the air must be considered to be as 
yet unproved. 

other organa. in which one ludncy wm lirge (71 onneca], and Ihe othrr ^inalt 
(3 ounces). The pelvii of MOb wii diUteti, and eonUined urine; thai of the Urge 
kidney had a ipeclhc gravilt of lOSG, and cantained lugar ; that of the iinaller had 
■ >l>eciGc gTiTiU of 1015. aud contained albumen. 

) Gax. Med. de Parii. IBai, Nu. 26. 

< Virchow'* AnhiT, Band rli. p. 397. 

' The lalim of ihii patient did unl niie Ibis reaction. 

' Virchow'a ArchiT, Bud rii, p. 420. 
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7. Phosphoretted hydrt^en is stated by Heller to occur somc- 
times.' The same observer has noted hydrosulphuret of am- 
monium. 

8. Aceton. — Fetters' obtaiued by (listillation, from the urine 
of a patient dying soporose, aceton (CgHflOj). The smcU of 
the blood obtained from the lungs also indicated aceton. 
The narcosis is attributed to the aceton. Fetters thinks it 
arises not immediately from the sugar, but from a destruction 
product of sugar. It does not seem clear, however, that the 
acetou was anything more than a product of the distillation. 



SECTION II. 

CKINE CHAKACTEBtSKD BY THE SIMULTANEOUS PaESEKCB ' 
PAT, ALBUMEN, PIBRINE, AND BLOOD— CHYLOUS OR CBT 
SKROUS URINE MILKY URINE. 

Under the term chylo-serous urine several different ati 
appear to have been included, and some of them may, perhi 
be connected with organic disease of the kidney (ectasia of J 
lymphatics] ; but as the point is uncertain, I have placed t* 
here. 

1. As a normal condition ia many persons, the serum of f 
blood becomes milky after food, partly from finely dirided fat, 
and partly, or sometimes solely, from a very finely divided 
albuminous substance.^ After a few liours the serum again 
becomes clear. The urine passed during the milky stage is, itself, 
sometimes milky, and from exactly the same causes, viz., from 
a very finely divided albuminous substance (peptone?), or from 
a mixture of this and molecular fat. I have known this coudt- 
tiou occur slightly in the most healthy persons, aud I believe 
it is owing either to the kind of foo<l or to some imperfection 
in digestion, which renders the scrum even more loaded with 
molecular albumen than usual. Prank ob-scrved it after great 
fatigue. This condition is transient, and may be easily recog- 
nised by its dependence on food. The uriue does not coagulate 
spontaneously, but a. creamy deposit sometimes falls on standing. 
Under the microscope the white matter is amorphous. 

2. In a second class of cases, during suckling, fat and some- 
times albumen* appear in the urine, which ia not spontane- 
ously cuagulable. Here some of the ingredients of the milk 



' Archir fiir path. CWtn., 1H53. p. 44-'i. 

' Mei»aer'i Report nn Ph^i. Cut 1SS7 ; Henle'i Zeitich., Band ii 

■ Buchanan, arGliigow. 

* Dr. J. Pearet, LanMl, 1851, Marth, p. 327. 
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would appear to pass into the blood, The microscopic cha- 
racters are the same as in the preceding 'variety. There is 
usuiiUy epithelium from the bladder or kiilnej'S, molecular 
fat, and occasionally fat-globules. 

3. In other cases the urine contains not only albumen, but 
fibrine and blood-discs, which may not be derived from the 
food (Bence Jones) j' and with them fat may be mixed, which 
is derived from the food. In other cases, aa in one mentioned 
by Rayer, the blood, fibrine, and albumen are all, probably, 
connected with food. The specific grarity is often great; 
Eranwell has noticed it as high as 1036.' When there is much 
fibrine, the urine solidifies like blaiic-mange, and is cither 
white or red, according to the amount of blood. Sometimes 
there are two layers ; the lower fibrinous, the upper fatty.' 

This is a most obscure disease, and appears to be sometimes 
connected with some peculiar condition of the renal vessels, or 
with the renal lymphatics ; at other times there is no appreci- 
able disease (Prout, p. 115). Cases recorded by Rayer and 
Bence Jones prove tliat niovemcnt may augment the disease 
greatly, and rest lessen it. It appears to be a disease of 
this kind which has been recorded as endemic in the 
Mauritius, Bourbon, Brazil, &c., and which is also seen among 
the negroes in the West Indies* and in Cuba ;= only the amount 
of blood is greater, and sometimes precedes the fibrine and 
fat. The fibrine not only coagulates after emission, but also 
sometimes in the bladder, and occasionally produces retention. 

In many cases this disease docs not seem dangerous to life. 

The nriue has otherwise not been perfectly analysed. Prout, 
in one case, noticed " abundance of urea " in the urine of inani- 
tion, but little in the food urine, Beale* has given the per- 
centage amounts of two analyses in one case ; in the first 
analysis there was albumen and fat, which amounted to 
13'9 parts per 1000; in urine passed in the after part of 
the same day there was no trace of fat or of albumen. It is 
not stated whether the first specimen was passed before or 
after food, but I infer it was before breakfast. Exercise, 
anxiety, and late hours, increased the milky appearance in 
this patient ; stimulants lessened it. The quantity of fat appears 

■ Phil. Tnna., 1850. p, 651. 

* Bdin. Mfd. Journ., lSb». p. 7K. 

■ Prieitlef, Edfn. Med. Joum.. 16^6, p. U^. 

* The belt iceaunt of Ihii diteite ii iii Rarer, Ma1. dn ItFins. tome iij, p. 373. 
For ■ late iccount, icc Gubler, Hnmaturie d« Hie de Fraace. GazeUc .Med. de Pirii, 
lH5g, No. 41. Gubler calli Ihe diiease " diibetet IjriDpbaticus," and bclieies it to 
be produced by taricosity of the renal Ivmpliatin. Sec atut Pram, bib edition 
p. 112. and Wiltii on Urinary Diaeueg. 

' ' Melcalf, New Tork Journal of Med., I8SG, Sept. 
° ArchiTci of Med., vol. i. ]i. 10. 
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td be sometimea great, and hence the term diabetes c^ylon, 
which was formerly applied to this disease. Rayer mentions a 
case in which the urea and salts were in small proportion ; but 
the urea in other cases has seemed in good amount, and the 
excellent health which many persons have even with highly 
chylous urine proves that neither the course of metamorphosis, 
nor the process of elimination, can be much interfered with._ 
Uric-acid crystals appear to be rather often met with i 
sediment. Pus-cells are very seldom metwith. Prout thou^ 
the albumen peculiar— to be in an "hydrated condition," ai ' 
not coagulating on heat. It is not unlikely to be, sometin) 
at least, in the condition of peptone (Lehmann) — the albuminoi 
of Miaihe, which is characterised by its great diSiisive propeil; 
(Funke). 

It haa been supposed that urine of this kind contained c 
but, on account of the great difficidty of separating albumei 
from casein, the analyses are not satisfactory, and the pres 
of casein must be held to be still uncertain. 

Iron, cantharides (Rayer), and gallic acid (Bence Jon« 
are the remedies which have proved most useful. Pro 
mentions a case in wliich the chylous disposition of the uri: 
disappeared during ptyalism, but afterwarda returned. 



SECTION III. 



TTBINE CHARACTERISED BY THE FBESGNCE OP CYSTINE.' 



The occurrence in the urine of a substance containing nearly 
27 per cent, of sulphur has naturally attracted much attentioi 
since the time when cystine was tirst discovered in a calculus b 
Wollaston in 1810, still very little is yet known on the subject 

Cystine is either dissolved in the urine, or it prccipitat 
(either in an amorphous form, or as six-sided plates) id f' 
bladder, or after emission. 

The characters of the urine are a pale greenish -yellow colooi 
feeble acidity, and often a peculiar sweet-briar odour, whi^ 
sometimes takes on a smell like sulphuretted hydrogen (Proui. 
Willis, and Golding Bird), As a rule, the sediments whi« 
co-exist (if any do) with the cystine are the ammoniaco 
maguesian phosphates, which are thrown down from the fcebln 
acid or neutral urine. Oxalate of lime is sometimes seen, bia 

e ProDt, Slom. lad Reiul DiL 
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) urates are very uncommon. Mucus and epithelium a 
very usual. 

The quantity of cystine excreted in twenty-four hours has 
been perfectly determined only byTuel;' it amounted to 14 
grammes, or 21'6 grains (in a woman aged thirty years). In 
au analysis of Prout, its per-centage amount was 3'4. 

The other constituents of the urine liave been determined by 
Bird, Tuel, and otiiers. In a. fluid ounce of urine Dr. Bird 
found — 



Uric .Cid 


0-2 


Urea . 


37 


Cystine and extractives . 


81 


Earthy phosphates 


0-2 


Sol. salts 


2-8 



150 

We are not informed what amount of urine was passed in 
twenty-four hours, but this urine must have been very dilute, 
or the secretion of lu-ea must have been very small. 

Tuel, who has lately found cystine in the morning urine of 
two sisters (twenty-eight and thirty years of age, who appear 
to have had some hereditary disposition to calculi, and who 
were chlorotic), noticed the following excretion, 



In twenty-four honre 


ingranuneB: 






BoUdi. 


Ura. 


Cnc ■eid. 


UN. 


crrtiM. 


Tint riilEr. 30 ye»n. . 
SccoQd *i>ter, SB yean 


45'52 


167 
U 10 19 


02S 
009 to 024 


13-33 

S'4toll'9 


1-4 



There was no albumen or sugar. Crystals of a 
magnesian phosphate, and much mucus, were mixed with the 
crystals of cystine. 

The urea was evidently in small amount,* and the uric acid 
was perhaps rather diminished; unfortunately, Tuel did not deter- 
mine the amount of the SO,. In a ease in which the per-centage 
amounts of the urine were determined by Dr. Beale,' the re- 

' Beobachtungeo iiWr CfitiQ-Biidung ; Licbig'i AnnalcD, Bind xcvi, p. 247 ; lad 
Cinitatt'a Jilires))., Scherer'i Repnrl on Falhol. Chem., p. 74. 

' Unlru, u Scticrer rtmvVi, tame wu lait in ths prtKCU ; for the mine wu 
evaporaud to dryntti, and the um lakcD up vilh ilcohol. 

' Accbivei al Med., tdL i, p. 134. 
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l&ttfe (and proljahlr the ab!M>tutc) smoont of sulphuric 
was larfic (5 35 and 371 per cent, of the dried eolids). 

Dr. PU-ti'-er,' in the same cases, examined by Tael, fotmd the 
cryntalB of cystine smallest when the urine was acid, lai^iest when 
it wa* alkaliDe. ITie amount of cvstinc was much increased by the 
line cif tish and legumes. Oi^aaic acids lessened the amount. 

In some cases (Stromeyer, Willis, and \' enables) the urine 
has been especially deflcieut in uric acid ; and, although Tuel's 
and Bird's analyses show that uric acid may be present in 
almost normal amount, it seems clear that there is sometimes 
an absence, and frequently a small amount, of uric acid. This 
agrees with the well-known fact, that calculi of cystine are 
generally free from urates or uric acid, or, if the two calculi 
arc combined, one is merely a nucleus for the other, and the 
layers do not alternate. 

Albumen and fat may be present in cystine urine, but are 
essential. 

The cause of the appearance of cystine is not known. It if 
singular how often it has occurred in several memberB of the 
same family (Shearman, Bird, l*rout, Tuel), as if either there 
were a peculiar metamorphosis special to the family, or aa if 
there was some peculiarity of food. It has been also sup 
that there is an hereditary disposition to it.^ 

As already mentioned, Shearman has noticed it in the 
of chlorosis several times, and it has been supposed ' 
connected with scrofula, but of this there appears to be 
sound evidence. Its connection with clilorosis is a point wi 
worthy of careful investigation. 

As the liver normally secretes compounds rich in sulphi 
has been surmised that there is some imperfection or pervei 
of its action; but at present this is only guess-work- 
there any good evidence of deficient oxidation. 

The symptoms connected with the appearance of cystine 
very various and ill-defined. Debility, occasional pain in 
back, and unhealthy, pallid appearance of the skin, are th( 
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* Proat held thi> opinion ilrongly. Dr. Golding Bird rrkn tn ai 
which it cin be traced vriih [o1en)ile ceiisinly through llirce gcaeni 
not HrqiidnW «ith the evidence on this point. 

* Tiunne ind c^iiine havn ■ cloie liuiJirity of campoiilion : 
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moat usually nientioned. The treatment is unknown. Prout 
thought nitro-hydrochloric acid useful, but Golding Bird does 
not confirm this. 



SECTION lY. 



I BV OKEAT EXCESS OF WATER. 

Diuresis,^ or Diabetes IriMpidus.- 

There are three varieties of diuresis, not caused by medicine. 

1. When it is asBociated with excessive thirst (polydipsia), 
and great quantities of fluid are drunk. 

2. When it is connected with insufficient action of the skin 
and lungs. 

3. "When it arises during the removal of dropsical effusions, 
or after the retention of water in febrile diseases, or from other 
morbid conditions unconnected with thirst or deficient elimi- 
nation from the akin. 

1st variety: Diabetes Tnsijtiflus with excessive thirst. 

A great number of the cases on record are in persons who 
have suffered from polydipsia, and extraordinary quantities of 
fluid are said to have been drunk,* A quantity of very pale 
urine, with very low specific gravity (1001 — 1006), is passed. 
I have found more urine passed during the day than night, 
simply, no doubt, because thirst is always indulged during the 
day. 

It would appear, however, that the amount of water drunk, 
and urine passed, is not always proportional, or rather, that a 
person labouring under diabetes insipidus passes urine more 
rapidly than a healthy man after the same quantity of drink. 
Thus, in a case noted by Neuffer,' the following proportion was 
given— 

' The word Diumii is pcrhipi the beat that can be uted. though ihe old (erm 
Diiihetei Iniipifiui ii not ■ bad one. It i> much belter than PolviirU. The term 
Hydruria is maaireBllT incorrect, aince the waler li not alwayi incrcued alone. 

■ By thii Irrtn ii meant the paiaage of an unuiual quantity of urine ivliich doei 
not contain lugar. 

* Witlii gives an eitremely ^od innimnry of these catei. 

* Ueber Dmbeleilnaiiiidiu, Inaug. Qii>.,Tubinger.l866. The patient died. Buth 
kidneri were imall, weighing each three ouncea iti drachma; not granular u> the 
naked eye, but on micioicopic eiamination the tuliei were greatly nideued ; the epi- 
theUam wu bttj or abaenl. 
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Hallhi uu. 


DUicM iBdpMu. 


In gix lumrt,Jlr$t experi- 






Fluid drunk 

Urine passed 


1600 C.C. 
1550 „ 


1600 C.C. 
2250 „ 


In six hours, second ex- 
periment — 

Fluid drunk 

Urine passed 


1200 „ 
990 „ 


1200 „ 
2000 „ 



It was inferred tbat iu the diabetea case there was some pecu- 
liar condition of the nervous syBteni, which, by an effect on the | 
contractility of the kidney vessels, allowed water to pass more ] 
rapidly through them. This conjecture is supported by Ber- j 
nard's experiment, in which gi'eat diuresis is produced by opera- i 
tion on the sympathetic in the neck, in dogs and rabbits. 1 

In some cases it has appeared as if more water was passed I 
than had been taken as drink. In one of my patients, in eleven j 
days 5396 fluid ounces were drunk, and 60i8 ounces of urine 1 
were passed : 652 ounces in eleven days were then either 
eupphed by the fluid food, or at the rate of 6() ounces a day, I 
which is too high, or there must have lieen slight errors ia i 
measurement, which is very probable. But this case would 1 
imply that, as in diabetes mellitus, all, or almost all, the fluid I 
taken as drink passes out by the kidneys, and scarcely any by I 
the skin, lungs, or bowels. I 

In such instances it might be supposed that the efioct on the I 
urinary constituents would be similar to that produced when j 
large quantities of water are drunk for experiment. This ia not, I 
however, always, or even frequently, the case ; and it is probable J 
that internal conditions, connected with the nervous state which -I 
produces the diuresis and the excessive thirst, modify iu certain J 
instances, at any rate, the usual effect of excessive watcr-drinkiug. I 

Henryi records a case in a woman aged thirty -four; Bhel 
passed in twenty-four hours — 

Water .... 14700 c.c. 



Urea 
Salts 
Uric acid 
Hippuric 



6-550 grammes. 
14.-980 



The urea was lessened ; the salts were relatively large ; no ] 
inc acid was detected. 

' Archit. Ceu. dt M^decine, 1818, 1 Senc, Tome >;vii, p. 69, 
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Poggiale^ analysed the urine of a man aged twenty-five, who 
was tormented with insatiable thirst. In twenty-four hours 
here were excreted — 

Water . . . 17391 c.c. 

Urea .... 11-204. grammes. 

Uric acid ... . 0-624 „ 

Lactic acid -, 

Lactate of arainonia I q.ji?r 

Aramoniacalsalta ) ' ^ ^'^ 

Pigment and extractives J 

Sulphate ofsoda and potash . 4825 „ 

Phosphate of soda . . . 0234 „ 

Chloride of sodium . . . 6-521 

PhosphateoflimeandraafcTiesia 0-951 „ 

Silicic acid .... 0-036 
rhe urea must be considered to he small in amount ; the rest 
of the ingredients nearly norma], with the exception of the 
)hosphate of soda, which was almost absent. This appears to 
)e the most remarkable point in tlie analysis. 

In a case of polydipsia hysterica, recorded by Alfred Vogel,^ 
a considerable quantity of water (12 to 14 pints) was taken 
daily. Five analyses were made ; four during the height of the 
disease, and one near its close. 
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M»n of the four an.lpe. 


5400 C.C. 
(174 01..) 
2600 C.C, 
(83 oa.) 


1001 
100< 


Gnmmn. 
11-28 

ZO-8 


Onmniet. 
96* 

6-5 




In this case there was an absolute and considerable diminution 
of the urea during the period of great thirst and diuresis, while 
subsequently, when the disease was passing off, the urea regaine< 
ts normal amount. Certainly, then, in all these cases there coul( 
lave been not only no increase of tissue metamorphosis, bu 
here was a most decided decrease; the water taken in such 
arge quantities must either have diminished tissue- change, o 

aneous effects lessened disintegration and thirst. 

In a case noted by Professor J. Vogel,* a man of Herculean 
rame, who suffered from rheumatism of the muscles of the neck 

' Gizetle MMtcale de Parii, I8H, p. 503. 
' ZeiUcb. fiir rat. Med., |]>nd iv, p. 362. 
• N(ub»u«--. AnUitans, 2d (dUion, p. 231. 


^^1 
^^1 
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passed daily 2983 c.c. (96 ounces) of specific gravity lO 
1012. The calculated nmount of solids was 42 grammes (' 
grains) daily; they were tlierefore in lessened quantity. 

In Eade's case' the urinary solids were presumed to be s 
what lessened, though, as only per-centage dctcrminatioiu arc 
given, this is not certain. 

The terra " auazotnria" was employed by Willis to cxpresa the 
deficiency in the excjetion of urea which occurs in this variety. 
The amounts of the other ingredients— the uric, sulphuric, and 
phosphoric acids— have been determined only in the cases of 
Henry and Poggiale. 

The esplanation of this class, of cases in which there is incre 
of urinary water (hydniria), combined with great drinking (polji 
dipsia), and in which the urea is in small amount (anazoturia), :" 
at present impossible. There is probably some peculiar nervoi 
state favouring diuresis, but impeding metamorphosis, allied to thi 
hysteric and hypochondriac conditions.* The facta seem certain] 
to favour the opinion that the primary lesion is in the uervot 
system, acting on the kidney, and draining the body of water. ] 

In two cases noted by Baron,' the amount of urine ■ — 
greatly augmented by starchy food. 

According to Becqucrel, there is thirst in some cases, and the 
water of the urine is greatly increased by the fluid drunk ; hut 
the absolute amount of solids excreted in the twenty-four hours 
remains thesame, or " nearly ao," as in health.* If this ohsei 
vation be correct, a second form of this variety of diabetea i 
sipidns is given, in which the water merely passes off, v4thoi 
affecting metamorphosis in any way, either by lessening or im 
creasing it. Future observations must decide if such a disea* 
exists ; to roe it appears very doubtful. 

In a third class of cases the polydipsia is said to be attend) 
not only by hydmria, but by an increase in some of the solid 
of the urine. ^ Thus, iu one of my observations, a man p 
on an average of fourteen days — 



(i«Ulti«To(llriB., 


Siwcldc (null/. 


- 1 


Ounc«. 
104 


lOOTi 


Hi 


"' J 



' Beile't ArchiTU. No. B. 

' A case la recorded hy Montird Mirtln (Arcliiiei G^. it Med., Man, tM 
p. 359), in irbich tempartrT polydipiU TollDwcd > blow on the heid. Great niOM 
lar eierlion, mental anxieij, and eien ihe drinkidg of larpe quanlltirs of cold watci 
faat« induced more or leu long-continued diureiil (Llcombe). 



). 43. 



• Gai. Mid.. \B'j6. No. 
■ Trait* d« Chimie Palliol., 1851. p. 352. 

* Boih Prout and Dr. Bosiork mf^iilion f« 
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In" this case there was slight increase in the urea, and great 
increase in the cldortde of eodium. The metamorphosis of tissue 
was, however, rcmarkahly irregular; that is to say, the variations 
in the amount of the urea aud the chloride of sodium from day 
to day were very great, while the vanations in the water, though 
considerable, were leas so. 

A case is quoted by Br. Day,' from Dr. Golding Bird, in 
which the urea was not increased, but the uric acid and the 
fised salts (uo doubt, the chloride of sodium cliiefly) were enor- 
mously augmented. The quantities were as follows : 



Q«atit,. 


Utu. 


rricKui. 


yixtdsUta. 


138 ■ 


Onim. 
376 


Grain). 
21 


Gnini. 
462 



The amount of uric acid is most unusual, and almost incredible. 
It was as high as in almost any inflammatory disease. 

A case is recorded by Prof. Vogel,' in which not only the 
urea and chloride of sodium, but the sulphuric and phosphoric 
acids were iucrcased. A woman, aged thirty-six, with hysteria, 
passed the following amounts in twenty-four hours : 



»J04Ut»r, 
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Oiinwi. 
96—129 


Gmin.. 
617-756 


GriiiH. 
308—463 


Gr.iT,.. 
47—77 


GriiRi. 
77-133 



The free acidity and the pigment were, however, much lessened. 
In this case polydipsia is not mentioned, but as Vogel remarks 
that he has seen very similar cases from immoderate water-drink- 
ing, or from too long or ill-advised hydropathic treatment, it 
may be concluded that this woman drank alarge quantity of water. 

Thus, in complete contrast to the former series of eases, we 
see that all the chief ingredients may be increased, except, per- 
haps, the pigmcut, the alterations in which have not yet been 
made out. Only it is to be remarked, that in none of these 
cases was the amount of urine so excessive as in the first series. 

Is now the increased elimination dependent ou the water- 
drinking, or not ? In other words, what is the relation, in the 
third form of this first variety, of these two facts to each 
other— increased ingress of water, and increased egress of urinary 
water and solids? "Which is primary, and which secondary? 



It is evident that, if the thirst be considered to be secondary, 
two expianatioDB may be given of the increased excretion of the 
iirinary solids ; either for some time there must have beeti 
delayed metamorpliosis or retention of the normal ingredients, 
wliich is at last succeeded by a copious elimination ; or there is 
heightened metamorphosis, and elimination of solids and 
of water, leading to thirst. In favour of the first opiuion, 
we have the fact that the chloride of sodium is sometimes 
excreted in enormous quantities, which shows that, as far as 
this ingredient is concerned, there must have been previous 
retention. The evidence is not clear for the urea, for at present 
there are no reasons to think that symptoms of uraemia iu any 
degree precede an attack of diabetes insipidus of this sort, and 
no analyses before the polydipsia came on have been taai 
Still, as the early stages of those cases have not been studiei 
it is not safe to exclude the possibility of such a condition. 

In favour of the second opinion, vi?.. that there is an aiu 
mented metamorphosis leading to thirst, we have the fact of tl 
organic constituents being increased, without any good cvidew 
of previous retention. 

There is also sometimes rapid loss of flesh, which is mvu 
more easily explained by the hypothesis of an increased tiu 
change than in any other way. On the other hand, there is qqi 
of the febrile action which ordinarily attends increased tisa 
metamorphosis. Becquerel and others have adopted uureservec 
the opinion, that there is a disease characterised by this rajia 
disintegration and increased urinary solids and water, withoi 
other obvious symptoms, except the attendant emaciation. ~ 
such an affection Becquerel would restrict the term " polyurift,9 
and would regard the thirst (polydipsia) as merely a ci 
qucnee, Willis's term, " azoturia," only expresses the fact o 
urea being increa8ed,nnd is therefore less applicable than polyi 

May not, however, the polyuria be secondary to the thi 
for we know that great water drinking does cause rapid d 
integration. Or, to account for the great amount of chloride 4 
sodium, may we not suppose that there is retention of this i 
grcdient, but that the water-drinking induces the increase i. 
urea and of 80^, when tliis occurs? Prof, ^*ogel remark^ 
as already said, that he has seen exactly the same phi 
nomcna produced by the improper use of the water- ci 
so that we are certain that the assumed cause would 1 
adequate to the effect. But then what is the cause of tbi 
thirst? Some condition of the alimentary mucous membranw 
or some special affection of the nen-ous system ? But, 
this be the case, how arc we to account for the class of ca 
which there is decided lessening in tiie amount of urea? 



i variety ; Diabetes Insipidus from Itsgeiied exit (if water 
by other channels. 

2. In the Bccond variety of ditibetes insipidus the amount of 
urine is increased, not in consequence of more fluid being 
dnink, but in consequence of diminished exit of water from the 
skin, and perhaps from the lungs. 

The effect of a destroyed balance between the skin and kidneys 
is so well known that, as far as the water is coueemed, it is not 
necessary to bring forward any examples. As to the solids, 
scarcely any observations have yet been made to show the effect 
on them of impeded cutaneous excretion. It might be supposed 
that the solid excretions of the skin would, like the water, pass 
off in some form by the kidneys ; but at present this has not 
been satisfactorily proved and in some cases certainly the 
urinary solids would seem to be lessened rather than increased. 
Thus, Professor Vogei mentions a ease' in which, after exposure 
to cold which checked cutaneous transpiration, and which had 
induced rheumatic pains in the neck and shoulders, the urine 
was increased to 3000 and 3300 e.c. daily (96 and 100 ounces). 
The pigment and the free acidity were in normal araoimt ; but 
the urea, chlorine, sulphuric and phosphoric acids were all 
below the healthy average. 

That deficient excretion of pulmonary aqueous fluid will cause 
increase of urinajy,water has not yet been demonstrated ; but that 
such occurrence may sometimes take place will be considered 
possible. I have noticed in some chronic cases of great pul- 
monary emphysema, without heart disease or dropsy, a large 
excretion of urinary water, without polydipsia or evident les- 
sening of the cutaneous excretion. The difficulty is, however, to 
eliminate from the problem the share which the skin takes in 
the result. There are no easy means at present of assigning, with 
sufficient accuracy, the relative proportions of the pulmonary 
and cutaneous excretion of water. 

Whether the arrest of the intestinal elimination of water 
(which is inconsiderable in health) will increase the urinary 
flow, is not yet known ; usually, when the fasces are very dry, 
there is a general febrile condition which reduces the amount 
of uriue. 

Sd variety ; Diabetes Insipidus from absorption of water. 

3. The third variety of diabetes insipidus is that in which it 
occurs during the absorption of dropsical fluids, and after other 
diseased conditions which have been attended by retention of 

' Ncubaucr'i Anlcilung, 3d «dit., p. 2S0. 
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water in the Byatem. During tLe diuresis of dropsy, ' 

oft«u tliirat, and the amount of urine is augmented also by this 

cause. 

(a) Diuresis during dropsy is most eommon when the disease is 
anasarca ; it may occur, however, in cases of xmeomplicatcd 
ascites, dependent on contracted liver;' hydrothorax so seldom 
occurs alone, that it is impossible to say bow ofteu diuresis is 
present. 

Diuresis during anasarca or ascites presents the same pheno- 
mena, whatever be the cause of the dropsy. From some reason, 
which is often inexplicable, and which can only occasionally be 
referred to the action of diuretic medicines, the dropsical fluidi 
begin to pass into the blood, and then to find an exit by thl 
kidney ; or the kidneys, long inactive, begin to excrete ' 
and the blood, losing water by this action, gets into a t 
which favours diffusion from the anaaarcous areolar tissue. 

(6) The occurrence of diuresis is, so to speak, the normal o 
of cure in acute Morbus Brightii. The enormous congestion c 
the kidney, which exists during the height of this disease, lessens, 
the skin begins again to act, and no doubt from this restoration 
of the normal balance of elimination the dropsical fluid rapidly 
disappears. The amount of urine reaches 100, 140, IST 
and even 200 ounces in twenty-four hours; the specif 
gravity is from 1006 to 1010; the albumen sometimes entirely 
disappears ; the chloride of sodium is frequently in large excess ' 
[15 to 26 grammes) ; and the urea is sometimes, though not 
always, increased. The pigment and extractives, the sulphuric 
and phosphoric acids, were not increased in oue of my cases; 
the amount of the uric acid is uncertain. 

(c) In chronic kidney disease, therapid disappearance of di 
from diuresis is less common ; but the phenomena are pre 
the same, except that the albumen does not disappear. 
Atired Vogel* found in s woman the following excretion duriiij 
two days : 
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Brattler gives a very similar case. The anasarca was rapidln 
disappearing. 



' Vojel. in Archil dt» Vereini, Bind i, p, 113, rdates 
' ZeiWcbrifl Tui rat. Mpd.. Hand iv, N. F., p. S6a. 
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The chloride of sodium, and, in the second observatioQj the urea,' 
were greatly augmented.^ 

In another case of the same kind, A. Vogel found the chloride 
of sodium increased by 2 grammes in each twenty-four houre, 
but the urea was not increased. 

(rf) In a case ofcardiac dropsy, in which the diuresis was caused 
by digitalis, the same facts were obscned by Prof. J. Vogel. 
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In another man in whom the urine had averaged 1000 e.c. 
daily, it was increased by digitalis to 3225 e.c, and the urea 
amounted to 451 grammes, or 696 grains, 

(e) In splenic dropsy the same facts occur (J. Vogel). A mau, 
with splenic tumour and great oedema of the feet, commenced 
rubbing in juniper ointment. Either from this or from some 
unknown cause, he commenced to paas a large amount of urine, 
which contained an immense excess of urea and chloride of 
sodium. Thus; 
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' A. Vogel concludet that the am wis not greater tban it abould hive been, but it 
WIS much OTEr the nvenge of hfollhjr men. 

' In thia pitient the dropay lulttequenti; rFtiimrd, nnd shr diet! with ursmii; 
thcure* fell W 9-4, uid the chloride at UKliiiQi lo S'33 gnioine), io each tnentji-foui 
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The increaee in the urea might, of course, in the renal 
dropsies, be ascribed entirely to the excretion of that portion of 
tlic urea which, as Christison pointed out, is contaioeil in the 
auasarcoua Huid. But when this increase is found to occur in 
all dropsies, cardiac and splenic, as well as renal, the excess of 
urea may reasonably be referred, not only to excretion of urea 
which has been retained, but also to metamorphosis of the albu- 
minates of the dropsical fluids. The large amount of chloride 
of sodium is doubtless attributable to the reabsorption of the 
fluid, which always contains a considerable proportion of chloride 
of sodium. 

Diuresis, independent of thirst or lessened elimination from.'! 
the skin or lungs, occurs in many diseases without dropKy.T 
Thus, in almost all inflammatory and febrile diseases, in whiotJ 
there is no very great sweating or diarrhffia, the amount < 
urine is abnormally great during convalescence. It is pcHsibhlfl 
that the water is retained in these cases, probably in Gmm 
organs, especially the spleen, liver, and lungs. The amountl 
of diuresis is not generally very considerable or long con* I 
tinned; the solids arc in variable proportion, according i 
there has or has not been free excretion during the fora 
period. 

In certain cases of diuresis, two or more of these varieties i 
sometimes combined ; there is at once greater thirst, leseeni 
cutaneous excretion, and, in all probability, elimination of r 
tallied water. Bcneke ' has minutely investigated a moi| I 
interesting case of this kind. A man who had had i_ 
whose spleen was much enlarged, and whose urine containei 
a little albumen, but who had no dropsy, passed for a loi^^ 
time a large quantity of urine; the mean of twenty -fool 
days was as follows : 



Daily ingeata— 



Fluid 

Solid 



— I'JOo grammes. 



Daily cgesta— 

Kidneys . 2541 
Intestines . 319 
Lungs and skin 18S4 

4774 

Daily increase in weight . . 131 



i. Ileilk., Band ii, p. 52. 



The mean compoaition 


of the urine was — 


Urea 




41386 


Albumen . 




a-112 


Uric acid * 




0-315 


SO. . . 




2-280 


PO . 

ClNa 




4-640 




17-690 


Free acidity 


reckoned 




as oxalic acid 


2-624 



The mean results in this case were tlien an increase of 
all the escretious, with a rawkeil excess of urea. But 
during the course of the disease the variations were great; 
the excretions of the skin and lungs were clearly antagonistic 
to the urine. At the commencement of the case when the 
urine was least (1790 grammes), tlie insensible perspiratiou 
was greatest (3020 grammes) ; then gradually the urine ang- 
mented, and reached iWi grammes, while the insensible per- 
spiration fell to the remarkable minimum of -M)7 grammes, or 
much less than half its normal amount. The influence of 
lessened transpiration was therefore certain, and that of the 
fluid drunk is of course evident. That this was also previous 
retention of urea and chloride of sodium, is evident from the 
lai^e quantity of each which was poured out. 

In no variety of diabetes insipidns is any unusual extractive 
or saccharine matter, or dextrin, found. The statements of The- 
nard and Bouchai'dat, that "tasteless sugar" is present, have 
not been confirmed ; and Bouchardat, indeed, has given up his 
original opinion on this point. Albumen is occasionally found, 
but is not common; and its presence is, so to speak, accidental. 



drinb charactekised by great excess of itbea 

(the water and otbeb crinary ingredients not being 

increased). 

Dr. Front ' supposed that there was a disease characterised 
by the formation of a large quantity of urea, although the water 



' Mean of Kvt 

' for Prouli 



Often tliere veil no nric icid in the urine ; on olher d*fs 

inioiis. sec ihe litb edition of his gnU work, 1S48, p. 94, 
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and the other constituents of the urine were unaltered 
quanlity. Subsequently, Willis particularly described this affi 
tiou under the name of azoturia.^ 

The description pivcn by Prout proves that he was not speak-' 
ing of a mere relative excess of urea, in consequence of deficient 
water. Of the occurrence of this condition he was quite awarej 
and distinguished it carefidly from the absolute ureal t 
which he appears to have demonstrated by special aualj'M 
Unfortunately, Dr. Prout was not in the habit of commnnicatini 
his observations in detail, and the opinion rests, therefore, merely^ 
on the authority which is to be attached to his dictum. Thos^ 
however, who, in studying this subject, have been led to appre- 
ciate Dr. Prout's great care and accuracy, will not underrate 
the authority of any opinion of his, and will be iaclined to^ 
believe that, if Dr. Prout asserted the occurrence of a spt 
disease characterised by an excessive excretion of urea, such i 
disease must really exist. 

The testimony of Dr. Willis, also, is very material on thlJB 
point. 

Dr. Front states that the adectiou is rare, and, in specifyinj 
the causes, he enumerates dyspepsia from inattention to diet, ' 
temperance, mental anxiety, sexual excesses, and mercurial in 
tation. He also states that the causes seem to him nearly allied 
to those producing diabetes mellitus; and infers that the azoturi 
may pass into saccharine diabetes, though he says expre 
{p. 100} that he has never seen this occurrence. 

I have never seen a disease of this kind. All the cases of e 
cessive urea I have seen have been either connected with pyrexi 
or with peculiarity of diet (excess of nitrogenous substances], c 
have been examples of diabetes insipidus with excess of un 
and therefore not belonging to Prout's category of e 
urea without excess of water. 

A ease, however, has been examined by my friend, Mr. Syi 
ney Ringer, which appears to be an instance of this disease. 

It was in a middle-aged man, weighing 109 lbs., and beinj^ 
only 5 feet 3 inches in height, He was not febrile, and api 
peared only feeble. 

This man, when on good hospital diet {which is not, after a 
very abundant], and tranquil in the wards, passed in each twent] 
four hours (mean of twelve days) — 
Urine. Urea. 

2739 c.c. ... 73196 grammes, 

or no less than 1130 grains of urea in each twenty-four hours 

< On Urinary Diieuci, I63S, 



AZOTuniA. 875 

or 10-86 grains to each pound avoirdupois of body-weight ! The 
hourly amount of urea was greater in the day than night. There 
was a trace of sugar, but not enough to determine quantitatively. 
It scema difficult to call this case diabetes metlitus. Is 
Prout's conjecture correct, and is this case about to merge into 
saccharine diabetes? Is the urine large enough in quantity to 
bring it under the heading of " Diabetes Insipidus," or are 
we to look upon it aa a typical example of azoturia? 



SECTION VI. 



re, OF HIPFDKIC, OR 



An increase of uric acid occurs in pyrexia, in leucocythemia, 
in certain chronic liver diseases, and after an attack of gout, &c. 
But, apart from these cases, is there any disease distinctively 
marked by a permanent excess in the amount of uric acid ? I 
believe not. The cases of supposed excessive production of uric 
acid are instances of elimination after retention in the kidney 
tulles or pelvis, or even sometimes in the bladder, 

The canes of presumed excess of hippuric acid were observed 
at a time when the great amount of this acid in normal urine 
was not known, and when the ease with which hippuric acid 
is produced from benzoyl compounds was not understood. It 
is eitremely doubtful whether there is a disease characterised 
by excessive formation of this acid. The doctrine of a " plios- 
phatic diathesis " is now known to be erroneous. The phos- 
phates precipitate simply from deficiency of acid, ot excess of 
alkali, and their appearance is especially connected with lessened 
digestive power and impaired nutrition, or with urinary con- 
ditions, such as slight cystitis, leading to ureal decomposition. 
On this point, however, enough has already been said. The 
Bo-callcd "oxalic-acid diathesis'' has been ^scusecd in a pre- 
vious page. 



CHAPTER V. 

RBMAL DISEASES. 



ACUTE DISEASES. 

Acute Bright's Ditease.' 

In the early stages and at the height of the disease, the I 
urine in this disease presents intensely febrile characters ; it u I 
small in quantity, deeply pigmented, and deposits urates. It I 
contains a variable but usually a large amount of albumen and f 
blood ; there are sediments of desquamated kidney-, ureter- and i 
bladder-structures, and voided renal cylinders ; sometimes it :| 
contains large masses of coagulated fibnne, or partly decoloriied 1 
clots. 

Normal constiluenla. 

1. The water during the early severe febrile stage is ex- J 
tremely scanty. 

2. The urea is sometimes very much augmented, as in othcvfl 
fever cases (Mosler, Beneke), while in other instances it is beloW!^ 
the normal amount.^ This occurs in cases with a large amounn 
of albumen, and in which a great number of the renal tube 

' Thi> term ii used in the sense in which it u Employvd by Rayar Bnil Frericbvfl 
ta denote an intense febrile diieue, wbicU moy come on tfier Gcurlitina And otbfir ■ 
eitnthemtti, or independent of Iheae, ind which i> marked I)t ligni of intenM o 
geatioQ ot the kidney, witb exuditlon ind liKmorrhige inlo the lubes, ■nd desqi 
mition of the epilheUum ; the secondary phenuineiia are unemic symplamt, b 
grealer or led degree, and, in the majority o( caiei, general dropsy. Acuw3 
deii|UiniatiTe nepbritii ii the term used by Johnton : inflamniatary dropsy, by nunj ■ 

' Frerichs gives 9-99 Rrammes of nrea. as the mean of Iwoeiperime . 

9*49 grammei (FVericba) ; and Gorup-Beianez 2174 grammel. The defloenoy of* 
the urea has li«n noticed hv innny writers, especially Ly Chrittison, Scherer, tuAl 
Renges (Vstleii. Guide du Med. prii., t. iii, p. fH). 
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are blocked up by exudation. That it is not owing to lessened 
formation of urea, but to impeded exit, is evident from the 
uremic symptoms which are always present in such cases, and 
which increase and prove fatal, if the elimination continues 
deficient. A case observed by Hosier' gives the best example 
of this I am acquainted with. 

A man aged forty-five, never before sick, had great anasarca 
brought on by cold. When admitted at the height of tlie 
disease, the action of the eliminating organs was as follows 
(average of three days) \ 

Insensible perspiration, skin and lungs . 675 grammes. 

Urine 1196 

Fffiees 441 „ 

The feces were thus increased, but not sufficiently so to 
compensate for the diminution of the urine and insensible 
perspiration. Some elimination, however, took place from tlie 
stomach ; for there was vomiting to the mean extent of 200 
grammes (6^ ounces) in twenty-four hours. 

As the patient was very thirsty, he drank largely. 

The ingesta were, in twenty-four hours . 41S I grammes. 

The egesta „ „ „ 2385 

Daily increase in weight . . 1779 „ 

In three days, therefore, the body gained 11 pounds in weight, 
simply from deficient elimination. 
The composition of the urine was — 



Quantity . 


I1D6C.C. 


Sp. gr. . . . 


1010-38 


Colour, blood.rcd. 




Albumen, abundant. 




Urea 


15-7 grammes, or 242 grains. 


ClNa. . 


2-73 „ „ 42 „ 


Sulphates 


1-31 „ „ 20 „ 


Phosphates 


235 „ „ 36 „ 


On the following day. 


the chlorine disappeared altogether 


om the urine ; the urea 


Fell to 82 grammes, or 126 grains. 


For the next three days 


the mean was- 


Quantity 


700 e.c. 


Sp, ^. . . 


1013 


Urea 


9-3 grammes, or 143-5 grains. 


ClNa. . 


11 ,. „ 17 


Phosphates 


1-7 ,. ,. 26 


Albumen, stUl increasing, 


' Arcbit dis Vcrein 


rar Kiss. Iteilk,, DiDd ii, p. S3S. 
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The symptom of unemia then became extreme ; there itob 617 
tongue, great thirst, and iinemic bronchitis. Before death, the 
urea diminished to 36 grammes, or 555 grains, in twenty-four 

In this case, the cause of death vas simply the mechanical 
impediment to the exit of the urinary constituents ; the nutn- 
ber of casts in the urine was extremely small, and the channd 
for the urine was not freed by their elimination. 

3. The uric acid is increased (except in great retention) ; and '] 
owing partly to this, partly to lessened water, sediments of uratM J 
are common. The exact amount of increase is not known. 

1. Nothing is known about the hippuric aad. 

5. The pigment is often in large amount, and the seanty^ I 
urine is very deeply coloured. In many cases, however, tho I 
presence of transuded hffimatiu hides the colour of the pigment. J 

G. The chlorine is lessened, and often disappears altogether 1 
(Mosler and Heller). Like the urea, it is retained, and appeal* J 
in large amount during recovery. ( 

7. The sulpliuric and phosphoric acids and bases are Icstjened. I 

Ahntmnal constituents. 

Albumen is always present in large amount. When tbef 
urine is very scanty, it becomes almost solid by beat. FrcrichB- ' 
(p. 55) gives the range as between 5 and 25 grammes (77 and 
386 grains) in twenty-four hours. 

The sediments are usually characterised by the large amount 
of blood-corpuscles, of renal and vesical epithelium, of pus and 
granular cells ; the cylinders are sometimes very numerous, and J 
are intimately mixed with blood-cells or with sedimentsof urates I 
or ox^atc of lime (Johnson). From the great amount of epi- ' 
thelium which often adheres to these casts. Dr. Johnson ctdls 
them " epithelial casts," These characters (viz., the epithe- 
lium, blood, and urates) distinguish the casts of acute Bright's 
disease almost perfectly from those of the chronic form. 

When the disease is alK>ut to end fatally, the quantities of J 
water and of the solids decrease, the diminution in the solids J 
being more considerable than that of the water; the albumea 1 
decreases least, and often is very abundant till the last. 

When recovery is about to take place, diuresis usually occnrs; 
and often an enormous quantity of water is passed, containingJ 
much urea and chloride of sodium.' As the diuresis thus 1 
arising does not appear to differ from that seen during. | 

■ In one o( Br*tl1cr'i cbigi (Urolngie, p. Titl), tlie water during recdverr 1 
to 7920 c.c. I - saa fluid ouDceij on one diy, *i>d wu tilUe behnr ihi* o 
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recovery from anttsarca arising from other caases, it is described 
under one of the forms of " Diuresis, or Diabetes insipidus." 

During recovery, the albumen frequently disappears altoge- 
ther, and the kidneys then recover perfeet health ; sometimes 
the urine remains albuminous for some time. 



I 



Effect of Remedies. 

Alkalies appear to have a beneficial and eliminating effect, 
and not to be injurious. Hoppe.i in a case which came on after 
delivery, and in which the quantity of urine was 825 c.c, 
and the amount of albumen 34 grammes, or 525 grains, iu 
twenty-four hours, found the bicarbonate of soda increase the 
water to 1100, to 2000, and finally to 3000 c.c. ; the albumen 
gradually disappeared. The acetate of potash has sometimes 
tiie same effect. 

Fomentations of infusion of the leaves of digitalis, as recom- 
mended by Christison, have been found by Prof. Vogel to 
increase enormously the amount of unite in a case with sup- 
pression of urine,' 

In a case in which the dropsy had disappeared, and the 
diuresis had diminished, I tried the eileet of gallic acid for four- 
teen days, and of the tincture of ses qui chloride of iron for 
nineteen days; the following was the result : 



In twenty-four hours. 


D ounces and grains. 






ifliTlS AfltrSSS 


fzrj ^"^-'" 


%?" 


*'^,i"- 




g^t««l, cUlc^id- 










32 


4S 


■11 


38 


39 


'36 


Spevilic gntUy ... 


1025 


1020 


1035 


1023 


1025 


1023 




594 












AD-umnn 


las 


114 


US 


59 


4-48 


3-42 








4S7 




46S-5 


421'B 


CIN. 






129 






112-1 


80, 


302 




... 




S9'3 





The gallic acid had no effect on the albumen or on the other 
constituents of the urine. The amount of albumen lessened from 
the use of the iron, and in a greater degree than would have 
been expected from the natural progress towards cure alone ; 
the other ingredients were not affected by it. The beneficial 
cfiects of iron are particulariy noticed by Basham and others, 

i. p. 531. 
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Chronic Brxgkt'g Dueage.^ 
Normal Urinary constituents. 

1. Water. — Atthe very commencement of the chronic di 
the water of the urine is either normal in quantity or slig] 
lessened ; with its progreBs, the water, as a rule, decrei 
(especially in cases with dropsy andursemia (Christison, Rayer, 
Rees, Frerichs, Johusou, VaJlon'). Sometimes, in unemia, the 
urine is almost suppressed (Christison). 

At the same time, there are certainly many exceptions to 
this general rule ; and in some eases the urine is more abun- 
dant than usual, either at the onset or throughout. Thus, 
I have measured more than 100 ounces ; and Roscnstcin gives 
a case in which, on an average of eight days, 5400 c.c, or 174 
ounces, were passed daily. The urea was not at all augmented. 
The causes of such varying excretion can be partly 
out. 

(a) The anatomical condition of the kidneys might be t 
tured to have a predomiunut influence on the amount of wal 
in some kidneys the renal vessels remain pervious ; in oth< 
many vessels are obliterated : in some, the walls of the vessels 
in the Malpighian corpuscles are normally thin; iu others 
thicltened excessively, particularly in the waxy kidney. Iu fact, 
we might have anticipated that iu such conditions as these 
the principal cause of the variation in the water would be 
found. Yet, when we seek for decided eridcnce on this point, 
it is not very satisfactory; for in cases in which the after-death 
condition is given, the amount of urine has been measured 

' THii Icmi ii emjilDj'eil in iU ordinary >j'iDplomalol"gical aenie, as indicating an 
orfinic diaasc, dennled during life bj penittent ■Ibnniinurii, and by ibe frequent 
■pp«ann«e in the arine of blood, renal itrui'iurei. and eiiidation and deHiuamatin 
Tenal produdi, and biving for ita titual aecundiry tyniplonia dropsy and iirsmt*. 
The diicasei thiit ^nuped logelher by Ihfir >yniptDms are anatoniinlly diffEreot; 
at tbe kiilneys may lie large or imall. airapbic at not. with faily, nr ilixiniinout. nr 
lardsceoiii (amyloid) degineralioii, and altered aa r<-garda Yeiieli, tubea, and lining 
epithelium, in Tarioua waja. Bui ai the conililiont of Die urine have ual yel lieen 
perfectly connected aith Lheu aiialoiiiical ilatea, I have not attempted to leparUe 



■nted. ' 

>th^^^ 



then 



■ Villon, ^Tien Zeilacbrin, 18^6, in twenty-live out of mnty-n 
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with care, in scarcely any instance, a sufficient length of time to 
permit a true conclusion.' 

If from the table given below there is some reason to 
infer that in the highly atrophic kidney, when many vessels 
are obliterated, the urinary water is on an average lessened, it 
does not follow that on one particular day a. large quantity may 
not be excreted ; thus, in a most atrophic case, I have known 
on a single day as much as sixty ounces passed : 

(6) An advanced period of the disease, and the co-existence of 
dropsy^ and urasmia, appear to he associated with lessened water ;* 
while, on the other hand, an improvement in dropsical symp- 
toms is attended by more or less profuse diuresis. 

I The following are the niily cues I can utfely pUce liere { ibrce ore taken from 



m™ 


Dsn, mluid 


amdilum of hidMj'i on piat-BiocUBi 
cfuiiiiMiai. 


AulbontT ud Bmum. 




19* 


Atrophied 


FreriEh*. p. 202. 






" Tnaaititin - form from 2d 
lo 3d iWge; liie nurlj 


p. ZGO. 




35 




p. 273. 




90 


L.rM, lOJ >nd91 ounee.,,. 


Aallior. 




33 


Mtdium, ii ouDCH euh 








(lardaceous) 


,. Much purging from 
elWerium during life. 




33 


Atrophird 






S3 


Very much itro|ihie<) 






34 


Atropbied, 1 «nd 1| OUBCet 






47 







< Tie tUlementof Riyer(ap. cit.ip. 143).thil thewiterlrsseni whendropsii comei 
1, tppean In tie correct^ but it ii quite cerUin that many caiei with muty uiiqd 
1 not Utcnilcd wiib dropiy. Thui, in twelve o( my cues — 

ml ofMrme in Ivenly-four kmri, and Mtim tpecific graeit;/. 



■illi mnicnle .B.jorai, 


witli njUi^a'nbkuiuuciL 


willwul dmiMj. 


Qu»tily. 


S^ p. 


Q™iilr. 


Sp. ff. 


Qatatilr. 


^ jr. 


Oanca. 
61 


1013 


OuDcei. 
48 


1017 


Ounces. 

2S 


1013-5 



■ The toUowiiig tnhle, taken from twelve of niy cues, shows ai 



(c) Roseoatein* has noticed that the febrile or non-febrile con* 
dition of the patient has as great an effect in Morbus Brightii 
as in other cases, and that the urine is very niuch smaller in 
amount in tlie fever than in the ferer-free patients. Yet, as 
many cases of Morbua BrightU, with a amall amount of 
urinary water are quite feverless, this will only account for 
s few cases. 

(rf) The co-esistence of other affections evidently influences the 
amount of urinary water ; thus, organic diseases of the liver, 
heart, and lungs may cither cause lessened rapidity of flow 
through the renal vessels, or may, with or without this, give 
rise to great variations in lateral pressure, Becquerel,* indeed, 
states that cirrhosis of the liver, heart disease, and pulmonary 
emphysema produce febrile (J. e., high-coloured and scanty) 
urine in Bright's disease ; and, if so, the presence or absence 
of these affections will have an important inlluencc on this 
symptom. In aome instances, again, on account, perhaps, ol 
some condition of the mucous membrane of the alimentary 
canal, there is great thirst, and a large amount of fluid is taken 
in. Unless the kidneys be moat extensively diseased, some of 
this excess will pass off by them. 

I, po great Ubc] 











Cut 


Id nch M haun 
rmtu ot amy iii;raJ 


Sp«dil£gr.ritr. 


Unrmic .™pL™it 


1 


M 


1013 


None. 


2 


7* 


ion 


None. 


3 


69 


1010 


None. 


4 


S3 


1013 


None. 




*9 


1023 


Hone. 


6 


49 


1019 


Slight. 


7 


*7 


1013 


Mirked. ,i 


» 


^« 


1016 


None; purged with eU. J 


,j 


31 


lOIG 


None. 1 


10 


33 


lOlS 


None, purged with cl».l 
teriutn. I 


11 


33 


1009 


Mirked. 1 


12 


23 


lois 


U>rked. 1 



a with eUlerium 




MeM of lix CUM without orKniie t^inptOQii 
Ueen of four cuei with unemic tymplom* . 

' Vlrchoo'i ArcliiT, 1859, B«nd ivi, p. 51 1. 

* Traile de Chimie pilhol., 1851, p. 3lK>. 
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(e) The condition of the other organs eliminating water must 
have an ettcct on the amount excreted by the kidney, and 
perhaps, nest to the anatomical condition, this is the main 
cause of the variation in the amount of urinary water. Some- 
times there is spontaneous purping or vomiting, which would 
lessen it ; much more frequently there is lessened skin exiialation, 
which would increase it. Thus, a case is recorded by Mosler,' 
the action of the various eliminating organs was as follows : 

In each twenty-four hours. 

Ingesta 2437 grammes. 

Egeata — Grimm**- 

Urine Ur>l. 

FKces 33o 

Insensible perspiration (skin and 

lungs) . . . . 1008 

2AQ7 „ 

Daily loss of weight 30 „ _ 

HMlth.' 

The urine was to the fseces as 1 to 0-29 I 1 to 009 

To the insensible perspiration as 1 to 0-87 j 1 to 0'70 
So that while the fjECes were somewhat increased (healthy 
average being 135 grammes, or IJ ounces), and the insensible 
perspiration slightly, the ui'inc was lessened. 

But the reverse case is much more common ; and every one 
must have seen cases of Morbus Brightii in which the skin 
was extremely inactive,* and a large quantity of water was there- 
fore emerging by the kidneys. The hot air in these cases causes 
temporary action of the skin, and the urine decreases in amount. 

It is possible that the kidneys may stand in a double relation 
to the other water-excreting organs, and that while, on the one 
hand, imperfection in the action of these organs may increase 
the kidney action, there may be cases in which idiopathic diu- 
resis merely robs the skin, intestines, and lungs of the water 
that should pass off from them, as occurs, for instance, in dia- 
betes mellitus. But such diuresis in Morbus Brightii is cer- 
tainly uncommon. 

I ■ Archiv do Veremi Hir wist. Ilnilk., Band xi, p. IilS. 

I ' Thcie nudibert are from Gross ; 

I Vdenliu'a propoilions are — 

Ucine lo fscci ■■ 1 to 0'I3 
„ in>. pertp. 1 to O'Se 

Teil-book, tnnsUted by Brinlon. 1853, p. 32S. 
* G. H. MeiMner (Schmidt'a Jihrb.. ISGO, No. I ) hu latelv mide precise eiperi- 
enti on Ihii point, by ihsolutcly colleriing the sweat. In one case, no aimtcoutil 
I ht oblunid ; in two otiieri, «u amount much belov (be normal. 
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Such, then, would appear to be the obvious canaes which may 
inflnence the amount of urinaiy water: nz., the anatomical con- 
(litiou of the kidneys during the progress of the case ; the pre- 
sence or absence of general feA-er; the presence of other diseases, 
cspenally of tlie heart and liver ; and the independent condition 
of the other water-eiereting organs. And 1 believe that, accept- 
ing the rule that the water is lessened in Morbus Brightii, die 
certainly rather numerous exceptions to this may be eipUioed 
by reference to one or other of these causes. 

In addition, there may possibly be, in some cases, some alter- 
ation in the renal nerves. 

The effect of the lessened exit of water by the kidneys is often 
very visible. To take two illustrations : One of my patients 
was thirsty, and took alargequantity of fluid into his system; the 
watery exit by both the kidneys and the skin was lessened, and 
the excess of water passed off by occasional excessive vomiting 
of copious watery fluid. In another case, not only the skin and 
kidneys, but the alimantary mucous membrane excreted less 
water than usual; there was intense paroxysmal dyspnoea; and, 
finally, rapid transudation of fluid into the right pleura, and, at 
the same time, passage of fluid from the intestinal mucous mem- 
brane. 

In most cases, however, instead of vomiting, diarrhoea, or 
effusions into serous caWtics, the hydrsemia leads to dropsv. 
Other factors are often in action here, but there can be no duuSt 
that the retention of water is one of the most important, 

3- The Urinary Solids. — That there is generally a diminution 
of the urinary solids in Morbus Brightii, was a fact first espiicitly 
pointed out by Dr. Bostock (in Dr. Bright's cases), and has been 
confirmed by Christison,' Prout, and succeeding writers. To 
this diminution there are, however, exceptions, as in the ease of 
the water ; but these variations will be beat considered under the 
heads of the separate solids.^ 

The diminution affects all the ingredients, though in somewhat 
different degrees. 

3. The Urea. — The lessening of this ingredient has been 
stated by most writers.* Frerichs has affirmed without reserve, 

■ Ou CinniiUr DFennentlon. 1839, p. 4B. On an aTcragc, llic diiJT ■mount of 
■uliili (dbumen. of cuune, nnt being vonsiitcred) i> considFrfd In be lciscn«l bj one 
rourtli or one lixlli. My oitii ca»i vny ciotely accord aitli iliiii ihe nenge 
■mniinl of letKning being about one fourlh. 

' One aice)itiou ma]) be ooted here Gorup-BeNuin found in one cue na ten 
than 97'98 grammei of tolidi, founecn dtyi liefore deaib: Ihe ipccific gimij «u 
1035. The urea wai not in exceia (21-7* gram mei}. but Ihe firepruofaalta intrc 
Wge (21-73 graraniH). and alio tbe exiractivu {260Z gramim-i), and tlie albumen 
■tB&'lS graramci). Ai a general rale, Gnriip-iloauci found Ihe urea, uric Kcid, 
' • -' • -■ uCainiaii'. Jahreib., IM9. 
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"that the urea is conatantly more or less below the normal 
quantity," ^ He gives the averages of seventeen analyses as 
from O'S" to 16'98 grammes in twenty-four hours ; the mean of 
the whole number contained in his book is 6' 47 grammes, or 
99 grains, in twenty-four hours. Tliese analyses, however, did 
not extend over many days. Rosenatein's numerous and careful 
analyses,^ in adults of both seses, give a range between 104 
gramme and 1616 grammes in twenty-four hours; the mean 
amount of all the analyses is 726 grammes, or 112 gi-ains, in 
twenty-four hours ; and this agrees closely with Frerichs' mean 
result. 

It appears also pretty certain that the lessening in the urea is 
greatest in the ursemic eases. Christison mentions a case in 
which hardly an ounce of uriue, and therefore, necessarily, 
acarcely any urea, was passed ; in a ease of Frerichs, the urea 
was only 0'97 gramme in twenty -four houra, while Vallon states 
that in some of his cases the urea waa altogether absent. Gene- 
rally, however, even in urasmic cases, the excretion is somewhat 
greater than tliis, and the following case of Schottin' may be 
taken as a type of the usual excretion ; 



In twenty-four hours there 


were excreted — 






wuff. 


n™. 


iDBtEMlM. 


ilb™™. 


Two d»j» before dwA 

The d»7 before dolh 


193 
270 


Gmmtnei. 
6-75 


Grmmmci. 
1-09 

1-39 


1'43 
186 



"Urea, in this instance, was found largely in the saliva. Usually, 
perhaps, in unemia, as in the above case, the lessening of the 
urea is coincident with lessened water; but sometimes this coin- 
cidence is not seen, and a large flow of water is accompanied by 
very little urea. A patient of mine, five weeks before death, 
excreted in twenty-four hours — 

1054 C.C., or 37 fluid ounces, of urine, 
8-432 grammes, or 130 grains, of urea, 
4-216 „ or 65 „ ofClNa. 



f ilbiimen, ■ imall quantity of nrek fall) with it. This mikej the urea appear perhspi 
' a than it reallv it, but the error ii trifling. 
' Loc. cit..p.'62. 

' Virehow'l Archiv, 1B59, Band ivi.p. 213. 
' Beitraga lur char, der UrBmia; Vierordl'a Archiv fiir phts. Heilk., 1B53, 

25 
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Here the fp^at disproportion between water and area 
tion is very well seen, and similar cases are not uncommon. 

The lessening in urea being the rule, especially in unemic cases, 
it is certain that, as in the case of the water, there are importuit 
exceptions. 

Thus, in one of my cases, in an advanced stage of the disease, 
there were excreted (mean of two days) in twenty-four lioon, 
the temperature being febnle (1° to 2° constantly over 
normal) — 



Albumen .... 422-8 grains, or 2?'3 grammes. 
Non-albuminous 1 ,.(,, ~„ - 

solids i ■ ^«^ " '''^^ 



I 



Schottin * mentions an instance in which there were uraei 
symptoms, and yet, seven days before death, no lees than 26-28 
grammes, or 305 grains, of urea were excreted (with 17-8 
grammes, or 267 grains, of albumeu). The temperature is not 
given. 

In the anasarcoua cose of Hosier, formerly referred tOj 
mean of three days' observation was — 

Urea . 402 grammes, or (i20 grains. 

CI . . 56 „ 86-4 „ 

SOj . . 185 „ 28-7 „ 

POj . . 4-32 „ 66-6 „ 

The patient's temperature was only 933° Fah.j his weigbt,4 
kilc^rammes ; his pulse was 103 ; his breathing power ' 
small. 

These and similar cases seem to be explicable in one of t 

folloniug ways : either there is a febrile condition causing Q 

creased disintegration, giving rise to greater formation and elimi- 
nation of urea ; " or there is partial absorption of dropsical 
fluid (containing urea, or albumen which breaks down into 
urea) ; or the increased amoimt of urea is simply owing to a 
temporary increased elimination, following a period of unusual 
retention. None of the cases of abundant urea have been 
examined during many days, and it is not at all unlikely 
that, in some of these cases, had the observations been cod ' 
tinned, the large amount of urea would have been subsequead] 
compensated by a corresponding small excretion. 

These causes seem to account for most cases, and, in 

■ Loc. cit„p. 170. 

' Tbii u, boweier, denieil by RoMRitcia (Vircboir'* Arcbiv, Buii ti 
I believe it will be found correct, but idilitionil obiGrtstions ue needed. 
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dition, although this has not bceii properly aoted, it is not 
improbable that diet may have had some iiiHuence. 

If we admit that the increased flow of urea can be es- 
plained by reference to one or other of these causes (and, 
apparently, this can be done in the cases now on record), the 
genera! rule remains good, that in Morbus Brigiitii the lu-ea 
is lessened in amount. 

As there is no doubt that the urea in the blood is increased,' 
it seems pretty clear that the urea in Morbus Brightii is still 
formed to a considerable amount, and that its lessening in 
the urine is in part owing to retention from simple impedi- 
ment to diSiisiun through the diseased renal vessels and tubes. 
But it is a problem of great interest and difficulty to decide 
whether there is, in addition, a lessened formation. In the 
history of Morbus Brightii are many reasons for believing that 
the nutrition of tissues is early and deeply affected. The only 
way of satisfactorily settling this point would be by a rigorous 
determination of the amount of nitrogen entering the system, 
and leaving it by any channel — kidneys, skin, or intestines. 
This question can hardly be decided by a consideration of the 
urine alone ; but it must be said, that it is quite clear that the 
lu^a and the other urinary ingredients are often very much 
lessened for a long time, without there being any ursemic symp- 
toms or other signs of blood-poisoning, which would necessarily 
occur if a norm^ amouut of urea were formed, and if half only, 
or even less, were discharged, as in several of the cases on record. 
In such cases, although there is, doubtless, retention, there 
cannot be such an amount of urea in the blood as must be the 
case if the only change were want of elimination. 

The influence of the anatomical condition of the kidney on 
the amount of urea is not yet made out. As the amount of 
water is least in atrophic cases, and as the specific gravity is no 
higher, it would seem likely that there is a less amount of urea 
in such cases than in the urine of the large fat-granular and 
lardaceous kidney. But this is merely a presumption. It is 
generally assumed that the urea lessens with the progress of the 
disease. 

The amount of urea sometimes ia increased in a great 
degree during diuresis, in dropsical cases. (See " Diabetes 
Insipidus.") 

4. The uric acid is, as a nile, lessened even more than the 
urea,' and sediments of urates are uncommon.* As it accumu- 

' ExL-ejilioni liave lieeii justly nisJ« In Pkard'i cxpcriiiicnli, but tlie uUer oluer- 
TBliont ou thia bead wetn umie cODtincing (Dostocli, Cliriitiiiin, &c}. 
' Prrhips on icFounC uf iL> Icaa diffuiibility. 
' Prout uutiueil tbii, espccUlly in the ciuea lie lermed ODunotraiibic, 1. 1., " Iddoej- 
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lates in the blood (Garrod and others), it is, no doubt, m part 
formed aod retained. But whether there is any lesseuing in its 
formation ix unknown. 

Occasionally the uric acid is in excess. Frericbs noted, id 
one instance, I 27 granife, or 196 grains, in twenty- four hours. 
Perhaps this was merely a great discharge after a long period 
of lessened elimination. 

5. The alterations in the bippuric acid are not known. 

6. The pigment and extractives are generally also lessened, 
as pointed out by Beequerel and others ;i and this, no doubt, 
occurs in part from the same cause as the lessening in the urea, 
viz., from impeded passage through the renal capillarieii. But, 
in addition, it is evidently sometimes the effect simply of the 
anxmia, and of lessened formation of pigment from blood. 
The blood-corpuscles lessen in number, and the pallor of c 
firmed Bright's disease is well known. In some instances, 1 
urine of chronic Bright's disease is brownish, or even reddill 
in colour, not, however, from normal pigment, but from alte 
htcmatine. (See "Abnormal constituents.") 

The alterations in the creatin and creatinin, and in the T&i 
ous substances included under the " extractives," arc unknow; 

7. The salts are also lessened in amount.^ The ehlorioe, S 
Roscnstcin's cases, was more diminished than could be i 
counted for by the diet. It appeared to be in an inverse r 
to the amount of albumen. One cause of lesseuing is, ] 
doubt, to be found in the dropsical effusion, which conta' 
much chloride of sodium, and inversely, during the absorptiflo| 
of this fluid, immense quantities of the chlorides pass off I ' 
the kidneys. The phosphates and sulphates are also 
Occasioo^y, however, as in the case quoted from Goni 
Besanez, the fireproof salts are in large amount, &om caul 
yet uninvestigated. 

8. The acidity of the urine is lessened ; and this fact, with t! 
lessened excretion of uric acid, accounts for the infrequendfl 
of sediments of urates. The diminution varies, Mosler ijM 
the case formerly quoted) found it equal, in twenty-four hom 
to 066 grammes of crystallized oxalic acid, while the ocidi 
of healthy urine is from 3 to 4 grammes. But here, aa in i 

dcgcnera'ing, Kith difecliie unguiDcoui aanrithmen 
found Ihe uric aciil gt^ncnllji dccreMFd; loiiieliioes 
inTieqiiency at drpatili of iiratei. 

I Scmialique dr» Urinei, 1B41. FrericliB, Die Nicren-Knnkh., 1851, pp. G3, ft 
VallDK, Wieii Zeiti.. 1H56, lii. p. 1. 

' Sini^e tbe iboTC wu phnteil, Schotlin'i obierrations on crenlin have been pi 
lliheri, and will he found under tlie head uf " Corrrctionii knd AddilioHt." 

> Rayer ind Prerichi, loc cit. Beneki. lur phfi. und ptth. dei phosphon. i 
oxalt. KMa. IttSO, p. S7. Heller. 
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other cases, there are csceptions. In a febrile chronic case, 
with a large excretion of solids, I found the acidity aa great as 
usual ; it equalled in twenty-hours the acidity of 2'95 grammes, 
or 4'i grains, of crystallized oxalic acid. Still, as this was a 
febrile case, it was uot, perhaps, a fair one. But in another 
chronic a-febrile case, the acidity was equal to 2"4 grammes, 
or 374 grains, of crystallized oxalic acid. The explanation of 
this, however, was perhaps to be found in some peculiarity in 
digestion, as the acidity increased greatly in the second hour 
after food, instead of falling, as iu health ; (it rose to what was 
equal to 0211 grammes of oxalic acid in the hour, equivalent to 
5 grammes in twenty-four hours). This sulyect, however, requires 
more investigation. 

9. The odour of the urine is often very peculiar ; it is fishy, 
or like water in which meat has been boiled sometime before. 
This odour is probably connected with decomposition of the 
albumen. A similar odour occurs in eases of sHght cjstitis. 

On the whole, it appears probable that the effect of the a-febrile 
Morbus Brightii on the ordinary urinary constituents is chiefly 
owing to the physical condition of the kidney. But whether 
want of difl^'usion and transit expresses the whole phenomena, 
and if so, whether the determination of the amount of the con- 
stituents is an exact measure of the obstructive aflection of the 
kidney, is not known. Until the metamorphosis of the nitro- 
genous tissues in morbus Brightii is better understood, it ia 
best to leave the question of the possible lessening of formation 
of urea and uric acid undecided. 



Abnormal cnnHtituentx. 

10. The principal morbid constituent is dissolved albumen, 
which exists in various conditions, and gives different reactions 
with the usual tests, heat and nitric acid ; sometimes it is entirely 
precipitated by heat aud a moderate quantity of nitric acid ; at 
other times, after precipitation by heat (from an acid urine), it is 
entirely soluble in a moderate amount of nitric acid.i Aa 
pointed out by Raycr» and Dr. Benee Jones, a very minute 
quantity of nitric acid will prevent its precipitation by heat ; and, 
as shown by Prout, Benee Jones, Bencke, and Rees, it is some- 
times precipitated by nitric acid, and not by heat. 

Its most usual condition is, however, that in which it is pre- 

1 Manin Solon. Bfcquerel, Hei(rd (L'Uiiion Metl.. 1B&9, AoiLl). Thji bu bttn 
dcnird hy Raver it one [lUce (tume i, p. 139), bul (Sirnied it mother (tome li. 
p. lU, foaliiole), 

< Trktid Ac% Maladiti du Reini, 1S39. tome i, p. 137. footnole. 
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cipitated br best from a nriat naturally strarplf acid, or made 
so by a moderate quantity of nitric or acetic and ; and all other 
states may be at present conndered to be modifications of tli». 
When albumen is experimented with, it can be made (o paaa 
through various phafies of solubility and insolubility, from the 
actions of acids, alkalies, and fa\ta, without its real nature or 
composition he\n^ in any way altered; and as such influences 
will act on it more or less in crery urine, it by no mean* 
follows, when the albumen in the urine of Bright's disease 
presents modifications in its reactions with reagents, that it is 
in any very peculiar or unusual condition , 

Oocasionally, howerer, the albumen in the urine of Bright's 
disease may be in a state corresponding to Mialhe's " albn- 
minose"' or Lebmann's " pcpton," viz., when it Ls altog^her 
incoagulable by heat and acids. Descriptions occur in aome 
writers of " peculiar extractires," which seem to apply to albo- 
minose. But the great difficulty of separating albuminose ftom 
the urinary constituents, and from common albomen, has 
hitherto prerented any thorough examination.* 

The amount of albumen in the urine varies very much ; its 
range is from 5 to 515 grains ( 35 grammes) in twenty-four hours.* 
The range in Frerichs' cases was between 3-81 and 18-6 grammes 
(59 to 286 grains) ; in Rosenstein's ca.«es the range waa from 0-50 
to 18'9 grammes. The mean of Schmidt's cases was 13-25 
grammes, or 201 grains; of those of Gorup-BesancK, 15*36 
grammes, or 237 grains.' The pcr-centagc amount varies (ram 
01 to 3 per cent. It is stated by Heller, that it exists sometimes in 
such great quantities as to be in greater relative quantity to t" 
water of the urine, than the albumen of the blood is to 1 
water of the serum ! 

In any particular case the amount varies greatly from d 
liay.^ It is often increa-sed daring the day, perhaps from men 
meot or from food. In several cases I have found that, if | 
bladder be emptied in the morning, the albumen in the uri 
secreted during the next hour before food is small, or isentti 
absent. The influence of food upon it is in 

■ Hi*lh«, Chimic ippliqa^ 1 U Phyt. « k la Th^npcotiqai. I8SG, pp. I 
' Miilhr, wbote reputaiian u ta Mcnntle aburrtr don nol ilai 

regard* "normil >lbuiiieD" i« Ihc tignor >pti>roDDd dbor^uiiutian , 

■iliumcn," which it the most common condiiinn in Morljoi Biighiii 

Mialhe. M produced hr " Tititlion o( Bnldi;" ud dhnmiai 

dneaw (illiuiniDniurit) produced hy iwperfecl digciUan. 

* Thii inionnl occurrrd ia one uf mj cue* i it ■• Ibe lar^nl qantllT I hi 

* QoMed bj Frvrichi. p. 61. 
> Ste Prmclii, Sopplcmmt, pp. 2*2, 273. The etlremei in 

dnrisg aiteen d*r> ■«■« ^'208 ud 16-83 gramme*. 
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well marked. I have notice*! it very greatly increased in the 
second and third hour after dinner,' 

This effect of food I have noticed now in a lai^e number of 
cases; it is not, however, quite constant, nor does it occur in 
the acute cases. The albumen passed soou after food is also often 
in a peculiar condition ; leas perfectly coagulable by heat, and 
sometimes seems to approach the albuminose of Mialhe. 

In 1853, (jubler observed the influence of food, but his 
observations were not published. 

In 1857, Luton' published an elaborate paper on this subject, 
giving an account of Gubler'a cases, and adding many of his 
own. In the majority of the cases the urina sanguinis contained 
no albumen, while the deeper-coloured urina cibi contained a 
large quantity ; and Luton does not hesitate to ascribe to this 
phenomenon an important influence on the genesis of Bright's 
disease. 

The frequency of this occurrence is thus placed beyond doubt, 
and it is worthy of attention. 

n the Meilini Timei knd Guelte. for April, ISbT, ind 
■nalyiei from the lut leciure lo ibow Lhe amnutit of 
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In the third experiment of the second cue, the albumen wu deeruMd tfter food, 
but it >a happened that the inounl of urine piated wu ver; inulL 
' Gaiette M^dicale de Pant, 1857, p. 5*6. et »eq. 
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Is this merely owing to increaseil congestion, or to some c 
ditioQ in the aibumen poured into tlie blood after a meal, which 
is more favorable to diffusion than the serum- albumen iu the 
fasting animal ? 

In the lectures formerly alluded to, I used the term " food 
and blood albuminuria," to express the two sources of albumi- 
nuria, and Luton's observations and remarks seem to warrant 
the use of the term. 

It can scarcely be doubted that the structural disease of the 
renal capillaries, originating in various ways, is the common 
cause of the passage of albumen ; and that in many cases the 
varying amount of albumen must be attributed to differences in 
the amount of congestion, t. e. of lateral pressure. But is there 
some special state, by reason of which albumen may pass off 
through sound capillaries ? Crude albumen injected into the blood 
will thus exude (Bernard). After a moderate meal the congestion 
of the kidney could perhaps scarcely be so increased as to double 
the amount of albumen, and yet this occurred in one of r 
cases. During the absorption of csudatious (pneumonia, 
albumen will suddenly appear in the urine, last a fei 
hours, and then disappear, without any other circumstanM 
indicating any affection of the renal capillaries. Is 
albumen in such cases like a foreign body which pai 
through membranes, as quinine or iron, or any other t 
stance, may do ? 

The amount of albumen and the period of the disease shoi 
no constant relation. Yet, as first noticed by Christison, there " 
a tendency to a larger escretion in the early stages than in t 
latter ones. Sometimes, however, even at last there is moc^ 
albumen. 

The proportion between the albumen and the normal ctn 
atituents of the urine is extremely variable. At present certain] 
no general rule can be laid down, except that when the al 
is in large quantity, the uric acid and the chlorides are usDaIl]| 
very small. The urea is sometimes in some quantity even i 
the albumen is also lai^ in amount, and on the other hand, i 
uriemic cases both urea and albumen are often both i' 
quantity. Certainly, nothing like an inverse ratio between t 
urea and the albumen can be perceived. 

In a cei'tain number of cases, the albumen may disappt 
from the urine. This fact was noted by Bright, and tl 
Christison, and it has been subsequently observed by I 
Rees, Malmstcn, Johnson, and others, so that the correctness o 
the statement is undoubted. One of the latest observers (\'al 
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who has written on this subject fuuiid the albumen absent in 
two out of twenty-nine cases.' 

Virchow mentions a case of intermittent albuminuria, though 
it may he questioned whether the case should be considered 
one of chronic Bright's disease. 

The cause of the disappearance of the albumen is extremely 
obscure ; we must rest contented at present with the hypothetical 
explanation of greater in permeability of the capillaries and 
diminution of congestion and lateral pressure. According to 
Frerichs (p. 62), the detachment of the fibrinous casts goes on 
when the albumen has disappeared. I can confirm this obser- 
vation 80 far, that I have seen abundant casts with a very small 
quantity of albumen. Are these casta newly formed, or are 
they merely old ones which have been retained for some time? 

11. Fat in large quantities, so as to make the urine turbid, is not 
common^ in the urine of chronic Bright's disease ; when it 
does occur, it is sometimes after a large amount of oil has been 
taken. Sometimes, however, this does not appear to Imve been 
the case. In smaller quantities, however, fat is very common, 
and is derived directly from the kidneys. It is in the form 
usually of olcine. Sometimes cholestcrine can be obtained by 
chemical process,' though this substance is seldom, if ever, pre- 
sent in a free state. Most generally the fat is mixed up with 
albuminous substances, or is contained in epithelial or other 
cells, and is microscopically visible. The quantity in the mine 
is very variable. Kletzinskj* found 0026, 0127, 035, 0037, 
0-024, 0028 per cent. 

12. Sugar is sometimes found in cases not obviously diabetic. 
The frequency of its occurrence is not known, luosite was 
discovered in one case, in a woman, by Cloetta.' 

13. A brownish or reddish tint, from dissolved blood -hiE matin, 
is not unusual. Generally, such urine is highly albuminous. 

Abnormal pigment. — In no inconsiderable number of cases 
a substance is in the urine which gives a violet or brownish 
colour when the urine is boiled with a small quantity of nitric 
acid.* It is not, however, in great amount ; and it is only seldom 






:r (bund Ihe ilhu- 



' In at leait lUiitj cuei of climnic Bright't diseaiR. 
mrn abieiit in Ihir twentv-rour hours' untie, tliougli o 

the condition at ibe kidneys was uncertain, I have known the ■Itiumiauria inlermJL 
Helkr. alio, hu never uen it altieni. 

> Reet (On Diaeue* of ibe Kidney, 1850, p. S2) obierves that be cannot latisfy 
himiel/ thai oily mitler it Trequenlly to he foond in (lie urine. Frericlii, in quotiDg 
a caie frum Rayer, reuiaiki tbat be hai never seen a similar one (p. S9). 

■ Beile. 

* Areliiv fiir phyt. und p>tli. Chein.. von Heller, N. F.. 1852. p. 287. 

' Sclimirtt. J.hrb.. IB57. No. t. p. 10. 

' This ii (he uroXBrnhin and uruglaucin of Heller, who has iniiiited parllcularly on 
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that, on exposure to the air, the urine becomes bluish, *ntf' 
deposits a blue or black sediment. 

14. Morphological elements.^ — Epithelium from the kidDPTs 
and pelvis, granular and pus cells (rarely), cylinders, and blood 
are miied with more or less epithelium from the bladder. 
Sediments of urates are rare ; of oxalate of lime not nnfromraon. 
For a description of these bodies, a previous page (p. 202) is 
referred to. 

The stage of the disease can sometimes be inferred from 
these sediments. Great desquamation of epithelinm, or adher- 
ence of epithelium to a cylinder, indicates an earlier stage than 
do the bare casts and little epithelium. The cast of large 
diameter indicates, according to Johnson, that the tubule has 
lost its epithelium, vhile the small east comes from the centre 
of a tubule still clothed with epithelium ; a large quantity of fat 
may imply fatty degeneration, and a complete absence of fat 
and epithelium may indicate the greatest amount of atrophy and 
previous desquamation. Yet these differences are not to be 
depended on for an absolute distinction of various states ; in the 
same case, and almost ou the same day, the easts mar vary 
very much, for different parts of the kidney furnish very different 
contingents to the sediments. 

Blood is stated by some writers (Johnson) to he uncommon, 
I have seen it, however, in small quantities in a considerable 
number of cases. The so-called " corpora amylacea " were 
discovered by Miinch' in the urine of a man ; they were found 
every day, were very numerous, and were coloured blue by iodine 
and SOg. After death the kidneys contained corpora amylacea 
as did also the liver and spleen ; it was a case of advanced lar- 
daceoiis (amyloid) disease. 

Incidental drcumelances affecting the urine in Brigfit's 
disease. 

a. Inflammations and effusions (which always contain urea) 
diminish, as already intimated, the amount of urine and the 
Bohd constituents. It has been, however, stated by Becquerel 
that, during such inflammations, the urine becomes febrile, 
and often deposits uric acid,' The effect of the febrile state in 

the oMiirrsnce of IbtM pi^enta. (See " Abaormd pigmenl.") Archil fiir phTL 
DDd pMli. Cliem.. N. ?.. lH5a, p. 259. 

' Pur in ificdlent acMiuiil of Htne clementg, mil Tor some goni!. lliDugh loo wcU 
dellned, illuitntion). I hcg to refer to Dr. Buhiiu'i highly pritctird work on kidnejr 

' Cormpondenx Dlilt An Vereini fur gimeiiuch. A(b. tat forJ Anr win. Ileilk- 
Mo. IC, 185S. pp. 195—197. and No. 17. 
■ Trtil* it Chim, path.. 18S4, p. 367. 
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lessening the amount of water lias been also pointed out by 
Rosen stein.' 

b. The removal of dropsical effusions increases sometimes to 
a ^eat amount the quantity of water and of clitoride of aodium. 
The special characters of the urine in such cases have been 
considered under the head of " Diuresis." 

c. The condition of other eliminating organs produces a great 
effect. Exercise and warmth, by increaaing cutaneous action, 
lessen the amount of urine ; and spontaneous vomiting or 
diarrhoea has, to a certain extent, the same effect. 

d. Effect of food and medicine. — According to Heller, vege- 
table food, alkalies, and diuretic medicines generally, increase the 
quantity of albumen, while animal food and alum (recommended 
by Oppolzer) lessen it.- Mineral acids are also, according to 
Heller, useful, but there is no evidence at present that they 
lessen the albumen (Zimmermann.) 

Moslcr" found gamb<^e increase the intestinal excretions to 
about double, and lessen the water and the solids of the urine. 
The chlorine was especially affected ; in fact, it disappeared from 
the urine. The urea was lessened by about one twelfth ; the 
phosphoric and the sulphuric acids and the free acidity were 
not affected. The amount of albumen, in spite of the lessened 
water, remained the same. 

Purging from elaterium, in my experiments, reduced the 
quantity of water, but did not obviously affect the albumen. 
Sampson* has spoken highly of gallic acid, under the use of 
which he has seen the albumen disappear. I have tried tannin 
and gallic acid without any marked effect. A man passing on 
an average 79 ounces of urine, with a specific gravity of 1011, 
took tannin for seventeen days, at first 15, then 30, then 45 
grains daily, and in the last forty-eight hours of the experiment he 
had 105 grains; the water and specific grarity averaged 77 ounces 
and 1011, being almost the same; the albumen remained 
unaltered. He then took gallic acid for ten days, in dosea 
of 15 and then 30 grains in twenty -four hours; the water 
averaged 66 ounces, viz., 11 ounces less; the albumen was un- 
changed. 

The preparations of iron, especially the tincture of thesesqui- 
chloride, appear to reduce the quantity of water, and probably 
the albumen in some instances ; but perhaps this is only in 
aniemic cases, when the urinary symptoms are temporarily 
increased by the deficiency in blood particles. 

I Tirchnw'i ArrhiT. 1R5S. Band im. p. 211. 

' Archiv rSr phyi. and path. Chcm.. N. F., 18S2, p. 336. 

■ ArchiT dM Vcnina, Band ii, p. S13. 

* Uncet, Dec., !B49. 
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It has been stated that several substances wl 
pass into and give an oJour to the urine, such as asparagus, 
oU of turpentine, Sec, do not do so in Bright's disease. 

It has been also asserted by Dr. Speck,' that iodine does 
pass. At present, this has not been confii 
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IDIOPATHIC RENAL 



This rare affection is scarcely ever accompanied by pus ii 
urine;'' most of the cases of [j;reat sudden discharge of pus have 
been instances of calculous pyelitis, in which accumulations, 
produced by the blocking up of the ureter, or of some caJicea, 
have been allowed to pass off by the shifting of the stone. 
No analyses of the urine have yet been made in abscess in 
or about, and communicating with, the kidney. 
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In calculous pyelitis the urine varies much, according to t^ 
stage of the disease, the degree of ohstruction of the urine, the 
condition of the kidney, the exact position, size, and move- 
ableness of the stone, the amount of coincident bladder dis- 
ease, &c. 

The existence of blood in greater or lew quantities, albu- 
men, epithelium from the pelvis, pus and granular cells, are 
the usual abnormal constituents of the urine. They form a 
whitish or white-brown, dense, or flocculent sediment, which 
is often copious, though generally less so than in cystitis. 

Some of these may be absent, aud all may be wanting 
when the stone is firmly fixed. The existence of pelvic epithe- 
lium is a valuable diagnostic sign ; but the other conditions 
are not diagnostic, unless taken iu conjunction with the other 

■ Corrnpondeni BUIt da Vereina Tur geviti. Ileilk., No. 40. Oclolier, IHS9. 
' VuUeix soica pciaUively, for example, thut Ihe iimence of pui id tlie untie ia ft 
lign nt|ivelitiior cjritltii, tnd notuf iuppuritionoriheluilDejr(GuidGda Med. prat.. 
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Bymptoms of the disease, and with the negative erideiice that 
tiie bladder is unaffected. 

Tlie amount of albumen in pure pyelitis is proportioned to 
that of the pus or blood ; but very frequently the sig^is ofpyelitis 
are combined with those of cougeBtion or degeneration of the 
kidney ; the amount of albumen is then much greater, and the 
evident disproportion between its amount and that of the pus or 
blood which may be present proves the co-existence of renal 
disease. 

When the obstruction of the ureter is complete (either by 
stone or acephalocyst) , the urine and pus accumulate above 
and distend the pelvis and calices. All the urine that ia 
passed comes from the sound kidney, and is clear and ft^e 
irom deposit. The sudden change from a purulent to a clear 
non-sedimentoua urine may lead to a diagnosis of this condi- 
tion ; if the bladder be coincidently aflectcd, of course the pus 
will not disappear. 

In pyelitis from other causes than calculus, there is no 
diagnostic sign, except the pelvic epithelium. Slight pye- 
litis, leading to desquamation, is extremely common in cases 
of acute and sub-acute Bright's disease, and in cystitis. 



ACUTE CTSTITtS. 

The urine is scanty and high-coloured, as in all febrile 
' maladies; there is a white or yellowish-white deposit of 
epithelium, pus, and granular cells. Blood in any quantity is 
rare, but some blood -globules are usually seen on microscopic 
examination. There is a little albumen in proportion to the 
amount of pus. 



SECTION VI. 

CHRONIC CrSTlTIS. 

The urine is in normal amount ; is acid when passed, but 
I Boon becomes alkaline from the decomposition of the urea ; 
[ "its colour is sometimes pale or natural, hut very often it is 



darker than usual, and in some cases ($ub-acute) it i 
reddish -brown hue, as if it contained dissolved hsmatin ; 
this is not the case, however, for the amouut of albumeu 
may be extremely small. 

There is a large de|K)sit of pus; as long as the urine is 
acid, this forms a white or yellowish sedituent, which, 
under the microscope, presents only puB-cells, with some 
imperfect epithelium ; sediments of urates are not common. 
When the urine becomes alkaline, the pus becomes viscid, 
tenaecoua, and stringy ; phosphate of lime, ammoniaco-iuag- 
nesian phosphate, and sometimes urate of ammonia, are 
deposited among the pus-cells j the colour of the sediments 
becomes {treenisL or brown. After some hours, the scdimcDt 
runs together so completely, as to form one single gliury 

Sometimes in feebly acid urine, the pus within the bladder 
takes on this viscid and tenacious eharaetcr; it may then 
block up the urethra at the commencement of micturition ; 
more often it is discharged at the end of micturition, and 
forms tough, whitish threads, which arti pulled out of tlie 
ui-ethra. 

Albumen exists in small quantities in the supernatant licji 
Blood is not often present if there be no calculus, and 
always in microscopic amount. 

It is often extremely difficult to know if, with the cystil 
there is pyelitis or disease of the kidney itself. Pyelitis must 
be distinguished by other symptoms, or by the esiatcnce of 
pelvic epithelium. Disease of the kidney can only be distin- 
guished by the amount of albumen being manifestly greater 
than could be furnished by the pus, and by the diacoveiy of 
casts or renal epithelium. 

The urine iu chronic cystitis, apart from the structures 
mechanically suspended in it, is not, as far as is known, 
altered in composition. 

The alkalinity in cystitis is often owing to ureal decomposi- 
tion, but in addition, as pointed out by Dr. Owen Rees,' 
the mucus poured out from the mucous membrane is itaelf 
alkaline, and either lessens the acidity, or is sufficient per 
ee to make the urine alkaline. 

A peculiar faint, nauseous odour is oflen perceived, and 
appears to arise from changes in the mucus or albumen. 
Vihriones rapidly form after emission. 

If the cystitis arises from culcnlus, the appearances are 
same, except that blood is in larger quantity, and is more 
quently seen. 

I Med. Gusile. 1851. 






SECTION VII. 



f THE PROSTATE. 



Acute or chronic inflammation of the prostate is frequently 
accompanied witli inflammation of the urethral mucous mem- 
brane; and the niicroacopic appearances of the urine are the 
same as in urethritis and cystitis. Sometimes prostatic cylin- 
ders are seen, and httle albumiuous masses, which have been 
detached. The tliick, albuminous secretion which sometimes 
flows from the urethra, when efforts are made at tstool, may also 
find its way into the urine. 



Organic Disease of the Bladder. 

Villous cancer, at a certain stage, is generally attended with 
much bleeding. Epithelium, pus, and granular cells are present 
in the urine in most cases, and sometimes some portion of the 
tumour becomes detached. If it be a fungoid growth, minute 
parts of vessels, or proliferating connective tissue, may be thrown 
off by slough, and appears in the urine j but tills ia, perhaps, not 
common, and frequently the urine presents no other signs than 
those of chronic cystitis. 



SECTION VIII. 



AFFECTIONS OF THE FEMA1.E aBNITO-UKINARY ORGANS. 

The appearances in the urine from diseases of the bladder 
and ureters are similar to those in men. The frequent coexist- 
ence of leucorrhoea, however, with cystitis causes the appear- 
ance of vaginal epithelium and cells derived from rapid exfolia- 
tion, which have been so well described by Tyler Smith. A 
very large quantity of albumen is thus sometimes added to the 
urine, and, until after exploration of the vagina, it might be 
supposed that the albuminuria owned a renal origin. Some- 
times little masses of albuminous substance, mixed up with 
epithelium-cells, are seen. 



400 THE UBINE IN DI8BA8X. 

It is hardly necessary to mention that^ in menorrhagiay 
some of the blood finds its way into the nrine^ with yagmal 
epithelium. In ordinary menstruation^ blood also passes into 
the urine ; but^ with ordinary care^ any mistake from this cir- 
cumstance is impossible. 



INDEX. 



A. 

Abnormal constituents of urine, 184. 

Abscess, renal, urine in, 395. 

Acetate of potash, 160. 

Acetic acid as medicine, 147. 

Aceton, 194. 

Acids, animal, 150. 

Acids, inorganic, passage of, 145. 

„ vegetable, 146. 
Acidity of urine, 25. 
Age, effect of, 41. 
Ague, urine in, 235. 
Af^ents, medicinal action of, 114. 
Alcapton, 193. 
Alkaloids, 166. 
Alcohol, effect of, 71. 
Albumen in healthy urine, 11. 
Albuminuria, 184. 
Albuminose, 190. 
Amanita muscaria, 175. 
Ammonia, in health, 19. 

„ salts of, 164. 
Amygdalin, 174. 

Analysis of urine, methods of stating, 3. 
Anazoturia, 366. 
Anilin, 174. 
Animal food, effect of, 57. 

,, substances, 177. 
Antimony, effects of, 140. 
Asthma, spasmodic, 319. 
Arsenic, passage with urine, 143. 
Atropine, action of, 170. 
Azoturia, 373. 

B. 

Baths, effect of, 118. 
simple, 118. 
medicated, 121. 
natural saline, 1 23. 
sea, 129. 
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Benzoic acid, 146. 
Bile-pigment, 194. 
Bladder, organic disease of, urine in, 

398. 
Blisters, effect of, 134. 
Blood, composition of, as affecting the 
urine, 98. 

„ in urine, 210. 

,, diseases of^ 335. 
Brighf s disease, acute, 377. 

„ „ chronic, 380. 

Bronchitis, acute, urine in, 281. 
Butyric acid, 195. 

a 

Cantharides, 178. 

Casein in urine, 191. 

Casts, renal, 208. 

Chlorine, amount in health, 18. 

Chloride of sodium, effect of, 65. 

Cholera, Asiatic, 304. 

Chorea, 313. 

Chromogen, 197. 

Chylo-serous urine, 358. 

Cinnamic acid, 148. 

Cirrhosis, urine in, 324. 

Climate, 98. 

Cod-Uver oil, 177. 

Coffee, effect of, 77. 

Colchicum, 171. 

Constituents, combinations of, 20. 

„ origin of, 26. 

Copaiva, 175. 
Copper, 143. 
Corpora amylaoea, 211. 
Creatin, amount in health, 9. 
Creatinin, 9. 
Cuminic acid, 149. 
Cylinders, renal, 207. 
Cystine, 360. 

„ as a sediment, 227. 
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Cystitis, acate, 397. 
„ chronic, 397. 

D. 

Damolic acid, 13. 
Delivery, effect of, on urine, 107. 
Diabetes insipidus, 363. 
„ mellitus, 337. 
Diet producing albuminuria, 184. 
Digitalin, action of, 170. 
Diphtheria, 267. 
Disease, urine in, 1S3. 
Diuresis insipidus, 36d. 
Dyspepsia, 333. 

E. 

Egesta, amount of, 33. 
Emission, changes following, 108. 
Emphysema pulmonum, 319. 
Endocarditis, 283. 
Epilepsy, urine in, 311. 
Epithelium, bladder- and renal, 204. 
Erysipelas, urine in, 265. 
Exercise, excretion from, 85. 
Extractives, amount of, 10. 



F. 

Fasting, results of, 81 . 
Fat, effect of, 59. 

„ in disease, 212. 
Febricula, 243. 
Fever, typhoid, urine in, 244. 

„ relapsing, 260. 

„ yellow, urine in, 245. 
Fibrine in urine, 211. 
Fcetus, urine of, 41. 
Food, effect of, 50. 
Formic acid, 13, 195. 
Friction, 133. 
Fungi in urine, 227. 



G. 

Gallic acid, 149. 

Gaseous substances, inhalation of, 115. 

Gelatine, effect of, 64. 

Gout, acute, 293. 

Guanin, 178. 

H. 

Hair in urine, 213. 
Hsematin in urine, 184. 



Heart, action of, on urine, 99. 
„ chronic disease of, urine in, 
321. 
Height, effect on urine, 49. 
Hippuric acid, in health, 13. 
„ „ origin of, 30. 
Hyaline casts, 209. 
Hydatids in urine, 213. 
Hypoxanthin, 192. 

I. 

Individual peculiarity, 101. 
Ingesta, amount of, 33. 
Indican, 196. 
Indigo, 197. 
Inosite, 194. 
Injections, 134. 



K. 
Kakodyl, see Corrections. 

L. 

Lactic acid as medicine, 151. 

„ „ in health, 19. 
L^ in urine, 142. 
Leucin in urine, 191, 226. 
Lime, excretion in health, 20. 

„ salts of, 165. 
Liver, diseases of, urine in, 284 — 324. 

„ acute yellow atrophy of, 285. 
Luxus consumption, 27. 



M. 

Mannite, 175. 
Mental activity, 92. 
Menstruation, urine in, 102. 
Metals, 140. 
Mercury, 143. 
Morphia, 167. 
Mineral waters, 135. 
Mucus, in healthy urine, 11 
in disease, 204. 



N. 

Naulieim water, 135. 
Nervous system, influence of, 99. 
„ „ urine in acute dis- 

eases of, 269. 
Nicotin, 171. 
Nitric acid, 145. 
Nitrobcnzoic acid, 149. 
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o. 

Oeynhausen bath, 125. 

Operations, composition of orine after, 

178. 
Oxalic acid, 13. 
Oxalate of lime, sediments of, 221. 



P. 

Pcnicilium glaucum, 227. 
Pericarditis, 283. 
Pertussis, urine in, 282. 
Phenylic acid, 14. 
Phosphate of lime, 17. 
„ „ nutfnesia, 17. 
„ „ soda, 155. 
Phosphates, sediments of, 219. 
Phosphorescent urine, 203. 
Phosphoric acid, in health, 15. 
„ origin of, 30. 
„ „ as medicine, 145. 

Phthisis, chronic, urine in, 315. 
Pigment, normal, 9. 

origin of, 30. 

abnormal, 197. 

green, 201. 
Pleurisy, urine in, 280. 
Pneumonia, urine of, 270. 
Polyuria, 3C3. 
Potash, amount in health, 20. 

„ salts of, 158. 
Potassic liquor, 151. 
Potassium, iodide, 163. 
Pregnancy, 102. 
Pyrexia, 30 ). 
Pyaemia, 179, 206. 
Pyelitis, 396. 



Quinine, effect of, 166. 
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R. 



Race, influence on urine, 46. 
Relapsing fever, 260. 
Retention of urine, 108. 
Rheumatism, acute, urine in, 281. 
Rickets, urine in, 334. 
Rubeola, urine of, 262. 



>» 



*) 



)} 



S. 

SaHcin, 173. 

Salts, action in health, 153. 

Salicyluric acid, 149. 

Sarcuue in urine, 213. 

Scarlatina, urine of, 263. 

Sediments, urinary, 204. 

Senega, 175. 

Sex, effect of, 39. 

Sleep, 90. 

Silicic acid, 13. 

Silver, 143. 

Soda, in health, 20. 

„ nitrate, 154. 

,, phosphate^ 155. 
Spermatozoa, 213. 
Spirits, influence of, 73. 
Spleen, disease of, 330. 
Squills, 173. 
Starch, effect of, 62. 
Strychnine, 171. 
Sugar, in healthy urine, 11 . 
effect of, 60. 
in disease, 192. 
in diabetes, 346. 
Sulphuric acid, in health, 14. 

„ „ taken as medicine, 145. 
Sulphur, 144. 
Sulphuretted hydrogen, 195. 



T. 

Tannic acid, 149. 
Tartar emetic, 140. 
Taurin, 178, 192. 
Taurylic acid, 14. 
Tea, effect of, 75. 
Temperature, influence of, 95. 
Tomla, 228. 
Typhoid fever, 244. 
Typhus fever, 258. 
T^osin, 192, 227. 



U. 

Urea, amount in health, 7- 

Uraemia, 385. 

Uric acid, amount in health, 12. 

„ origin of, 30. 

„ sediments of, 215. 
Uroglaucin, 197. 
Urrhodin, 198. 
Uroxanthin, 196. 
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V. 

Valerianic acid, 13, 224. 
Variola, urine of, 261. 
Vegetables, cflfect of, 63. 
Veratrin, 171. 
Vibriones, 228. 
Vichy waters, 138. 

W. 

Water, effect of, 67. 

„ of urine, 4. 
Waters, mineral, 135. 
Weight, excretion according to, 23, 47. 
Weiaoadcn water, 124. 



Wines, effect of, 74. 
Women, urine of, 39. 

X. 

Xanthin, 192. 

„ sediments of, 227. 
Xanthoglobulin, 10. 

Y. 

Yellow fever, 242. 

Z. 

Zinc, passage with uiinc, 143. 
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InliuductioD lo the Study of the Phynoil Science 
ingi an Wood. Fifth Ediliuu. By (JOLDiKa iiiau. 
Bwou, M.B. Canlab., F.ILS. Fcsp. Uto. cloth, Vli. t 



M.D.. F.JLS., and Cui 



9 MR. P. HINCKE8 SIRD, F.R.O.S. 

1 PRACTICAL TREATISE ON TEK DISEASES OF dllLDREN 

)} AND INFANTS AT THE BREAST. Tcmulateil from l).u French of M. Bodctdt, 

wilh Nous and Addition!, 6vo. cloth. 20s. 



MR. JAMES BIRO. 

VEGETABLE CHARCOAL : its medicinal aod economic pro- 
perties; with Practicnl RemnrkB <in in Use in Chroiiig AifL-ctiuiu of tho StomMh 
and Buweli. Second Edition, Bvn. clolh, 3i. lid. 



MR. SISHOP. F.R.a. 

ON DEFOEMITIES OF THE 'ilUKAN BODY, their Puhol<«y 

nod Treatment. ^Vilh Ensmviiiyn on W.Hid. 8vu. cintb, lUi. 

ON ARTICin.ATE SOUNDS, 'aND ON THE CAUSES AND 

CUKK OF IMPEUIMENTS OF SPEECH. a»o. cloth, 4i. 

LEHSDMIAN LECTURES ON THE PHYSICAL CONSTI- 
TUTION, DISEASES AND FKAtTURES OF BONES. PoH 8vd^ 2^ Si 

OR. BLAKI9TON, F.R.S. 

PRACTICAL OBSERVATIONS ON CERTAIN DISEASES OF 

THE ClIESTj iind on the Principte. of AiiKullnliou. Bio. clgth, 12fc 
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tSEASES OF 4 



MR. CHUacHILL a PUBLICATIONS. 



OR. JOHN Vi/. P. BLUNDELU 

MEDICINA MECHANICA ; or, the Theory and Practice of Active and 

PDuireEierciiuiuidMiuiipuliitioiuiD tlieCunof Chnmic DIkoic. PontRvo.cloth, Ci. 



MR. JOHN E. BOWMAN. 

PRACTIC^a CIIEMISTRT, inclading Aj^djm. With 

tntioHB on Wood. Third Editlou. Kooltr^p Sto. doth, Gi. Sd. 

MEDICAL CHEMISTRY; with Illufltrations on WooJ. Third Edition. 
Fop. 8to. clalb, 6$. Sd. 

DR. JAMES BRIQHT. 

ON DISEASES OF THE liEAE'r, LUNGS, & IIR PASSAGES; 

with u Heviev of ibo tcTccal Ciiinntes refommi^nded in thoie AiTecliDiiB, Third Edi- 
tion. Pott 8yo. cloth, S,. 



OR, SRINTON, 

; THE DISEASES OF TEE STOMACn. with .n Introdocilon on iu " 

Analomj and Pliyiiology ; being Lwlmra delivered at St Thomns'i HonHiaL Poil 8vn. 
cloth. IOj. ta. 

THE SYirPTUMS, PATHOHJGT, AND TREATMENT OF 

ULCER OF THE STOMACH. PobI Bvd. cloth, S.. 



MR. BERNARD E. BROOHUR9T. 

ON LATERAL CTOTATITEE OF THE SPINE: It. Paihology md 

Trmtmonl. Post 8vo. clolb, with Phlea, 3j. 

ON THE NATDKE AND TREATMENT OF CLUBFOOT AND 

ANALOGOUS DISTORTIONS invnkinH ll«TlB10-TARSAL ARTICULATION. 
With Engrsvingi on Wood. 8vo. ilolh, 4j. 6d. 



MR. ISAAC BAKER BROWN, F.R.C.8, 

ON SOME DISEASES OF WOMEN ADMITTING OF SUE- 

GICAL TREATMENT. With PUt«, Bto. doth, 10.. 6d. 

ON SCARLATINA : its Nature and Treatment. ScconJ Edition. Fcnp. 
Bra, doth, 3>. 

MR. THOMAS BRYANT, F.H.CS. 

ON THE DISEASES AND INJURIES UF THE JOINTS. 

CLINICAL AND PATHOLOGICAL l lIlSKRVATIONS. P.«t Bto. cloth, 7., 6,(. 



DR. BRYCE. 

ENGLAND AND FRANCE BEFORE SEBASTOPOL, looked at 

from n Miilical Point of View. Svo. dolh, 6>. 



S^!<a«--« «-^«?te 



MK. CHCECHILL S PFBUCATIONS. 



OfL BUOO. F.R.S. 

ON DISEASES OF THE LIVHt. 

OlMtiatadmthColaBcdPbMnlEi^BTi^w'n'Md. TbadEdkiM. •<«. ckth. t<>, 

ON THE 0E61N1C DISBA^ AND FUNCTIONAL Dis- 
orders OP THE STOMACH. HTo.dMh,9i. 



OR. >K)HN CMARL-Ea BUCKNILL. A DR. DANIEL H 1 

A MAMIAL OF PSYCHOLOGICAL MEDKIXE 

tbe HuloTj, Natiiogj, DewiiptuB, SuUilia, Du^«u. Patholog;, aad Ti 
laanitj. Sfo. cbtfa, 1 &b 

OR. BUROEaS. 

THE MEDICAL AND LEGAL REUTIONS OF MADNESS; 

■hmring ■ CtJluUr Thfar; of Ubd, ud of Ncnc Pom, and alio of Vcgptatj** Vital 
PorvB. 8m. elolh, 7i. 

DR. BURNETT. 

THE PHILOSOPHT OF SPIIilfs IX EEUTIOX TO MATTKK. 
INSANITY TESTED BY SCIENCE svo. doth, 5.. 



OR. JOHN N1. CAMPLIN, F.L.9. 

ON DUBETES, AND ITS SUCCESSFUL TREATMENT. 

Stconil Edition. Pop. 8co. doth, 3i. 6d. 



MR. ROBERT B. 

ON THE INFLUENCE OF EDrOATION AND TRAINING 

IN PREVENTING DISEASES OF THE NERV(JL"3 SYSTEM, Fcap, 8io., St 

THE PATHOLOGI AND TREATMENT OF HYSTERIA. P«« 

Bid. dolh, 4i. Sd. _^_«— 

OR. CARPENTER, F.R.8. 

PRINCIPLES OF HUMAN PRYSIOLOGY. with nameroas nitis- 
tmtioni on Slcel and Weod. Fifth EdiUon. 8ia. doth, 36i. 

PRINCIPLES OF COMPARATIVE PHYSIOLOGY, ninstiutcd 

with 500 Engravingi on Wood. Fomth Edition. Bvo. doth, -Ut. 
A MANHAL OF PHYSIOLOGY. With nnmet^us niufltrations on 

Sled nnd Wood, Third Wition. Feap. Bvo. doth, I2i. 6d. 

THE MICROSCOPE AND ITS RETEUTI0N8. With „ume- 

rout Engraymgi on Wood. Second Edition. Fcap. 



DIGEST" 




OR. CHAMBERS. 

\ND ITS DERANGEMENTS. Post 



r: 



MR. CHURCHILL 8 PUBLICATIONS, 



VIRCHOW'S CELLFLAE PATHOLOGY. AS BASED UPON 

niYSIOLOOlCAL AND PATHOLOGICAL HISTOLOGY. With 144 EngniT- 
ingi on Wood. 8vo. cloth, I61. 



MR. H. T. CHAPMAN. F.R.O.S. 

THE TEEATMENT OF OBSTINATE ULCERS AND CUTA- 



TARICOSE VEINS : their Kntare, Consequence 8, and Ti 

tiic and CuBtWe. Foal Bfc. ctnth, Si. M. 



MR. PVE HENRV CHAVA8SE, F.RXS.S. 

ADVICE TO A MOTHER ON THE MANAGEMENT OF 

UER OFFSPRING. Fifth Edition. Foobcsp 8m, 2i. 6<J. 



DR. O. O. CHILD. 

ON INDIGESTION, AND CERTAIN BILIOUS DISORDERS 

OFTEN CONJOINED WITH IT. Stcond Edition. Bto. cloih, «.. 



MR. J, PATERS ON CLARK. MJk. 

THE ODONTALGIST: OR. HOW TO PRESERVE THE TEETH, 



MR, JOHN CLAY. MJ1.C.8. 



I THE PHABKAC0r(£tA3. 

THE CYCLOPAEDIA OF PRACTICAL RECEIPTS, AND COL- 

LATERAL INFORMATION IN THE ARTS. PROFESSIONS, MANU- 
FACTURES, AND TRADES, INCLUDING MEDICINE. PHARMACY AND 
DOMESTIC ECONOMY 1 doigned oa a CarapeDdinu* Book of Reference for the 
Muubelorer, Tradetmnn, AmaUor, nod Headi of Familiei. Third and xmliv 
enhuKod Edition, Bra, doth, 26.. " ' 

SfR A8TLEY COOPER. BART., F.R.S. 

ON THE STRUCTURE AND DISEASES OF THE TESTIS. 

With 2t PUtci. Second Edition. Royal 41o.. 201. 



KIWI8CH ON DISEASES OF THE OVARIES: T™D,l.t«d,by 

pormiiuon, imn the hitt Ufmun VMition of his Clinidd I,celur» nn the Special Patho- 
logy and TreatniBnl of the IliaeOApg of Wompn. With Nulet, and an Appendii on the 
OpentioD of Ovariotom?. Hoyal ISmo. dolh. 16>. 



OR. OONOLLV. 

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC 



flO MR. CHDRCHILL's PUBLICATIONS. | 

-« K^ f 

MR, W. WHITE COOPER. 

ON WOUNDS AND INJURIES OF THE EYE. ni,«™i«l b, 

17 Coloured Figant nnd 41 ^Vmdcitta. 8io. clolli, )2(. 

ON NEAE SIGET, AGED 'siGHT. IMPAIRED VISION. 

AND THE MEANS OF ASStSTlNO SIGHT. With 31 lUostrndcma on Woad. 
Second Edition. Fcap. Bvo. cloth, 7j. Gd. 



MR. COOPER. 

A DICTIONARY OF PRACTICAL SURGERY; compreheaditig 

ihc moBl inlfreilitig Impnnpm^ntB, from the Emlieat Timci down if ■* " " "" 
SoveBth Edition. One very thick volume, Hvo.. I;. Id.. 



MR. HOLMES COOTE. F.R.C.S. 

A REPORT ON SOME IMPORTANT POINTS 

TREATMENT OF SYPHILIS. Sta clmh, 6.. 



DR. OOTTI.E. 

A MANUAL OF HUMAN PHYSIOLOGY FOR STUDEN" 

being a Condeosation of the Subject, h CoDMTvation of the Matter, ai 
Facta and Priuciptea up to the preuni Dnr. Fcap. Sio., G(. 

DR. COTTON. 

ON CONSUMPTION: its Nature, Symploms, and Treatment, 

which Eway wai mvarded t!ie Folhergilliiui Gold Mtdal of ihs Medical Socic 
London. 8«0Qd Edition. Oto. ciotli, Si. 

PHTHISIS AND THE STETHOSCOPE; OR, THE PHYSICAL 

SIGNS OF CONSUMPTION. Socond Edilirm. Foolscap 8»d. cloth, 3f. 
MR. COULSON. 

ON DISEASES OF THE RUDDER AND PROSTATE GLAND. 

The Fifth Edition, roviicd and enhirged. Hvo. doth, lO*. 6d. 

ON LITHOTRITY AND LITHOTOMY; with Eagramga on Wood. 

MR. WILLIAM CRAIO. L.FP8 aLASClOW 

ON THE INFLUENCE OF VARIATIONS OF ELECTRIC 

TENSION AS THE REMOTE CAUSE OK EPIDEMIC AND OTHER 
DISEASES. 8vo.doih, lU.. 



MR. CURUNO, F.R.S. 

OBSERVATIONS ON DISEASES OF THE RECTUM. Second 

Edition, Sto. doth, Gj, 

A PRACTICAL TREATISE ON ' DISEASES OF THE TESTIS, 

SPERMATIC CORD, AND SCHOTU.M. Second Edition, with Additions Sts. 




MR. JOHN OALRYMPLE, F.R.S, P.R.C.S. 

PATnOI/)GY OF THE HUMAN EYE. CompleW in Nme F. 

impnial 4Io., 3Ui. each; balf-honnd Diorucco, gilt lopa, 9[. ]it. 



9 ME. Churchill's fdblicationb. 

X OR. DAVE V. 

THE GANGLIONIC NERVOUS"" SYSTEM: its Simctnrc, Fanctiona, 

ON THE NATUEE AND PKOSIMATE CAUSE OF IN- 

SANITY. Po.t Mvo. dolh, 3j. 

DH. HERBERT DAVIES. 

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE 

LUNGS AND HEART. Sei^uod Edltioo. Po>t Bto. clath, Bi. 

DR. HALL DAVIS. 

IIMSTRATIONS OF DIFFICULT PIETTOITION. p<«t svo. 

dotb, 6(. ad. 

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF 

THE EYK. Second EditiuL Poil 8ro. cloth, fli. 

DEMONSTRATIONS OF°DIS°EASEs'"TN THE CHEST, AND 

THEIR PHYSICAL DIAGNOSIS. Uluswled with Colouied Pklei. 8»o. ciMh, 
\2t.6d. 

DR. TOOOOOD DOWNINCl. 

NEURAMIA: its Torioos Forms, PutholOgy, wid Troatment. The 
jACxaoRUS Pit:KK EssAi roB IBSU. Rm. duili. lUi. Bd. 

DR. DRUITT. F.R.O.3. 

THE SUIiGEON'S VADE-MECUM; with 

Wood. Eighth Edition. FoolBcap (too. dotb. I2i.tid. 



MR. DUNN, F.R.C.a. 

AN ESSAY ON PHTSIOLOeiCAL PSYCnOLOOT. Svcdoih,!,. 



DR. JOHN O. EGAN. 

SYPHILITIC DISEASES: their pathology, diagnosis, 

AND TREATMENT: including EipcrimcDlai R«eiiitihi'« on Inoculslion,ai a Di%- 
lenlinl Agent la Tcating thu Cb<mu:l<;r of these AHbctioaa. Bio. clolli, 9i. 



8IR JAMES EYRE, M.D. 

THE STOKACn AND ITS DIFFICULTIES. Fillh Edition. 

Fcap. 8>o. doth, 2i. 6<'. 

PRACTICAL REMARKS On"' SOME EXHAUSTING Dis- 
eases. Second Edition. Poit !t™. doth, 1.. M. 



DR. PEN' 



^ ON SCROFULA AND CONSUMPTION. Clergyman's Sgro Throat, ;^ 

9 CalBTTh. Croup, Bronchilii, Ailhina. Fcap. Byo.. 2j. firf. ^ 




MR. FERQUSSON. F.R.S. 

A SYSTEM OF PRACTICAL SURGERY; 'il" nnmeroua lUn. 

tiBtioDs on Wood. Fourth Edilion. Fcap. Syd. clolh. ISn. M. 

I 

SIR JOHN FORBES. M,D.. D.C.L. fOXON.). F.R.S. I 

NATURE AND ART IN THE CURE OF DISEASE. Second ' 

Edition. Pom Bvo. tloih, 6j. 

MH. FOWNES. PH.D.. F.R.a. | 

A MANUAL OF CHEMISTRY; wiib nnmerons niastratioDs ou W«kL 

ScTcnlh Edition. Fcap. 6vo. clolh, I2i. 6d. 

Edited b; H. Deoci Jonw, M.D., F.R.S., luid A. W. ITorjURN, Ph.D., F.R.S. I 

CHEMISTRY. AS EXEMPLIFYING THE WISDOM AXD , 

BENEFICENCE OF QOD. Second Edition. Fcap. Bio. cloth, i$.6d. ■ | 

INTRODUCTION TO QUAL ITATIVE ANALYSIS. PMt8To.dotii.2#. 

DR. D. J. T. FRANCIS. 

CHANGE OF CLIMATE ; considered as a Remedy in Dyspeptic, Pol- 

inotisr;, and other Chronic Afiectioni; with on Account oF th; nio»l Ellgihto PUor* at f 
HfridcDce for lomlidi in Spain, Portugal, Algn-iii, &c, at diSbTHiI S<a«an* at the Yotr; t 
and nn Appcndii on the Mineial Spring! of the Pj-reneo*, Vichy, and Ail let Uuni. 
Po.t Bvo. cloth, Bj. 6d. 

OH, PATRICK FRASER. 

A TREATISE UPON PENETRATING WOUNDS OF THE 

CHEST. 8.n. cloth, fii. 



C. REMIOlUa FRE8ENIUS. 

ELEMENTAKY INSTRUCTION IN CHEMICAL ANALYSIS. 

AS PRACTISED IN THE LABOItATOBY OF 01E8SEN. Edited bj Lu>vl> 
Bullock, F.CS. 

QuALiTATivi. Fifth Edition. Svo. cloth, S: 
QuAN-TtTiTiVE. Thinl Edition. 8vo. (loth, IE). 

DR. FULLER. 

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA: 

their Pathology, Sjnnptoiiu, and Treatment Third Ediljon. Bto. clolh, I2<. 64. 
DR. OAIRONER. 

ON GOUT ; iU HisWry, its Cansoa, and Its Care. Fourth Edition. Post 
8n). clolh, Bi. 6d. 



WIR. OALLOWAY. 



THE FIRST STEP IN CHEMISTRY. Third Kdiiion. Fcp. svo. 

doth, 5i. 



A MANUAL OF QUALITATIVE ANALYSIS. Secoad E.ii 

V Pom Hto. etoili, 4i, &I. 



MR. F J OANT. 

THE IRRITABLE BLADDER: it^ Caoses m>d curative Trvatmoot 



iluioot. JE 



ME. Churchill's PDBLicAnoNS. i3 

-•I »•- 

DR. OIBB. M.R.O.P. 

ON PISFASES OF THE THROAT, EPIGLOTTIS. AND 

WINDPIPE. Po.t 8to. dolh, 5.. 



MRS. QDDFREV. 

ON THE NATME. PRETENTION, TREATMENT, AND CURE 

OF SPINAL CURVATURES and DEFOBMITIKS of the CHEST and LIMBS, 
irilhoul ARTIFICIAL SUPPORTS or snj MECHANICAL APPLIANCES. 
Third Edition, BeTited uid Eolarged, 8™. cloth, 5.. 



DR. ORANVILl-E, F.R.S. 

THE MINERAL SPRINGS OF VIOHT : thdr Efficacy ia the 
Trc«tmenl of Gout, Indieeilion, GcuvbI, Sit. 8sd. doth, 5k. 

ON SUDDEN DEATH. Post 8vo., 2^. 6rf. 

MR. QRAV, M.R.O.S. 

PRESERVATION OF THE TEETH m.!ispcnsabie to Comfort and 

Appcannce, Ileallh, and Iiongevily. inmo. cloth, Si. 



MR. GRIFFITHS, 

CHEMISTET OF THE FOUE SEASONS -Spri,,j, 

Autumn, Winter. lUuttcalcd with Engrstlngi oil Wood. Second Edition. 



THE SIMPLE TEFATMENT OF DISEASE; deJ.otd from ih. 

Mt^lhodiofEipecInncy and Rovultion. Iflmo, cloth, 4i. 



HOOPER'S PHISICIAFS VADE-MECUM; OR, MANUAL OF 

THE PRINCIPLES AND PRACTICR OF PHYSIC. New Edition, coniiderahlj 
enlarged, nn'I tewritten. FoolMap Htd. clnlb, 12s. 6d. 

GUT'S HOSPITAL REPORTS. Third Series. Vols. I. to VI.. 8vo.. 
7>. Git. oub. 

OR. HABER8HON, F.R.C.P. 

OBSERVATIONS ON DISEASES OF THE ALIMENTARY 

CANAL, (ESOPHAGUS, STOMACH, C.«CUM, and INTESTINES. Bvo. cloth. 

ON THE INJURIOUS EFFECTS OF MERCURY IN THE 

TREATMENT OF DISEASE. Post Bvo. cloth, 3.. 6rf. 



DR. MAR3HAUI, HALL, F.R.S. 

PRONE AND rOSTUR.\L RESPIRATION IN DROWNING 

AND OTHER FORMS OK APNtEA OR SUSPENDED RESPIRATION. 
Port Bvo. cloth. 5s, 

ji PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDl- 

^ CINE. S«onO Striw. PoitBro. cloth. td.M, 
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. CHURCHILL S PUBLICATIONS. 



OF*'' medicines' in the system. 

ij m nMth the Mfdical SociMj of London Bwaricd tho Pothnr^ 
■JbrlU£2. Third EditloQ. Bxo. ehib, 12t. lid. 



DR HEALE. 

[SK ON VIT.VL ClUSES. Svo. doth, 9.. 



MR. HiaoiNBOTTOM, F.RB^ F.R.C.a.E. 

ON THE USE OF THE NITRATE OF SILVER 

I THE CLTRE OF INFLAMMATION, WOUNDS, AND ULCERS, aetond 
" Price fifc 

l"AL OBSERVATIONS ON THE NITRATE OF SIL- 

l| willi IbU Dlnetioni for iu Uae a> a Therapeotk Agent. 6cd., 3). Sd. 
MR. JOHN HILTON. F.R.S. 

; DEVELOPMENT AND DESIGN OF CERTAIN POR- 

I OF THE CRANIUM. Illmlmted wEth Pklea in Lllhogniphy. Dtq. cloth, 6.. 



\ HAEMONIES OF PHYSICAL SCIENCE IN RELATION 

_ ^B THE HIOHEB SENTIMENTS; with ObMrraiiont on MediaJ Siudiei, and on 
* Iba iLttii and Scientific ReUtiDni of Medical Life. Post 3vo., cloth, 4t. 



DR. OEOIMU8 HODGSON. 

PROSTATE GLAND, AND ITS ENLARGEMENT IN ■'■ 

i AOK With 12 Pbtes. Ro;b1 Bio., cloth, 6i. 



MR. JABEZ Hoaa. 
THE OPHTHALMOSCOPE : sm Essay on its valne in the Exploration 
ef Litenul Eye DiMawh Sctond Edition. Cloth, 3>. 6d. 



MR. LUTHER HOLDEN. FR.C.8. 

HUMAN OSTEOLOGY : with Plates, showing the Att4cbment8 of the 

MuKleh Secaad Edition. 8vo. dolh, 16i. 

A MANUAL OF THE DISSECTION OF THE HUMAN BODY. 

I2D10. doth, I4j. 

MR. C. HOLTHOUSE. 

ON SQUINTING, PAEALYTIC AFFECTIONS OF THE EYE, 

4; and CERTAIN FORMS OF IMPAIRED VISION. Fcap. 8td. doth, 4t. &1 

i LECTURES ON STRABISMUS,"deli«red at lheWeatmiii^rHo6pit.L , 
a Sto. doth, tiL ^^ 

^a«^-« - - ^ «--«««- 



KE. CHURCHILL S PCBLICATION8. 



DR. W. CHARLES HOOD. 

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI. 

NAL LUNATICS. 8to. cloth. H'. 6rf. 

MR. P. HOOD. 

THE SUCCESSFUL TREATMENT OF SCARLET FEVEBi 

hIk, observations ON THE PATHOLOGT AND TREATMENT 
CROWING INSPIRATIONS OF INFANTS. PoM Sto. dI>U^ fi<u 



DR. HOOPER. 

THE MEDICAL DICTIONARY; conuining «. ExpUiutioi. of 

Tcnna \ari in MFdicine and the Cotlateral Sdenco. Eighth ^tioB. Ediu4 K* 
KLBl^ Ob*nt, M.D. 8to. tloth, 30.. 

MR. .JOHN HORSLEV. 

A CATECHISM OF CHEMICAL PHILOSOPHY; letog . FanUiu 

BipmilioD of the Piinciplpi nf Cliemjitrj and Pbj-iici. With En^TBTin^ on Wood. 
D«igiied for the U»e of Schoo' ."■---•- t..„ ...,„. 



i 



ind Prirsti' Teflcheti. Poil 



DR. HUFELAND. 

THE ART OF PROLONGING LIFR Second Edition. 

by Ehashl's WuaoN, F.H.S. FoolKap 810., 2.. 6J. 

DR VAUQHAN HUQHES 

BLOOD DISEASE. cvo>™ 8vo. doth. 4.. &/. 



MR. W. OURTia HUOMAN, P.R.CS. 

ON HIP-JOINT DISEASE; with reference especially t 

I>y Uechsnical Mcuii for the Relief of ConlrBctJDti nnd Dsfocmily of ibe A 
Sto. dolh, 3i. 6d. 



DR. HENRY 

ON HEARTBURN AND INDIGESTION, 




DR. IN MAN, 



ON MYALGIA: ITS NATURE. CAirSES, AND TI1E.\TM 

beinft 1 TnatiK on Pninful and other AS«lioiu of iho HdkoIu SyitOB. 



FOUNDATION FOR A NEW THEORY AND PB 

OF MEDICINE. Crown 8.0. doih, 7.. 



DR. ARTHUR JACOB, F.R.Ca. 

A TREATISE ON TUB INFLAMMATIONS OF THR EYE-BAL 

KuoUcBp Bvo. rloth, fi». 



OR. JAMES JAQO. A.B., C 

OCULAR SPECTRES AND STRUCTURES AS MUTUAL EXPO- 

NENTS. IlluiUalcd with Engmfingi on Wood. Btd. eloth. Si. 
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ME. CHDECHILL's PCBLICATIONS. 17 



MR. J. H. JAMES, F.R.O.S. 

PRACTICAL OBSERVATIONS ON THE OPERATIONS FOR 

STR.\NGULATED HERNIA. Bto, doth, 6*. 



DR. eSNCE JONES, F.R.8. 

MULDER ON WINE. FooUcap'avo. doth, g^. 

ON ANIMAL CHEMISTRY, in its rcktion to stomach and RENAL 
DISEASES. 6to. clolh, 6i. 



DR. HANDFIELD JONES, F.R.S, at DR. EDWARD H. SIEVEKINO. 

A MANUAL OF PATHOLOGICAL ANATOMY. Ill..u.ttd .Uh 

aiuncroiu Engmvingi on Wkh). Foolicap Stu. ctuih, I2i. 6c/. 



MR. WHARTON JONES, F.R.S. 

A MANUAL OF THE PRINCIPLES AND PRACTICE OF 



THE WISDOM AND BENEFICENCE OF THE ALMIGHTY. 

A3 DISPLAYED IN THE SENSE OF VISION; being the Acloniaa Pri« Emy 
fur IHSl. Wilb lllutlnitioiu on Smc) uii Wood. FmlKap On. ulclb, 4>. SJ. 

DEFECTS OF SIGHT: their Nature, Cansea, Profootion, and General 
MiumgnnPDi. Fcap. IJio. 2i, Sd. 

A CATECHISM OF THE MEDICINE AND SURGERY OF 

THE EYE AND EAR. For the Clinital Uso nf Ho.pital Students. Foip. Sio. 2i. &f. 

A CATECHISM OF THE PHYSIOLOGY AND PHILOSOPHY 

n School! and College!. Ftap. 8to., 



MR. FURNEAUX JORDAN. M.R.C.8. 

AN INTKODUCTION TO CLINICAL SUKOERYi WITH A 

Method of luTciiigiting uid Reporting Surgical Cun. Fop. Btd. cloth, At. 
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k rRACTICAL TREATISE ON URETHRITIS AND STPHI- 

LIS : including ObMrratiuoi OD the Power of the Mmatruoua Fluid, and of the Mu- i 

hargB &nm Leocorrhiea and S>ice> lo produco UrelhritU: nilh a riiriely of Einmulvv, * I I 

- " ■ ...-,. eioih, £l.5t ^ 



UR, CHUBOHtU. 8 PVBUCATIOIIS. 



A MAMTAL OF AUSCrLTATION A>T) PiaiCUSSIOX. 

hudmdEdiiidbf J.aSs.uui,K.HX.& 3*. 



DR. LANE, MA. 

HTDROPATHT; OB, HTGIEMC MEDICINE An 

tmtj. Scuod Edition, Poa Sio. doth. Si. 



MR. LAWRENCE. F.R.8. 

A TREATISE ON RUPTURES. The Fifth EOition, considertW, 

culujed. SvD. cloth, 1 6i. 

DR. LEARED, M.R.C.P. 

IMPERFECT DIGESTION: IIS CAUSES AND TEEATMENT. 

FooUtap. 8 TO. dotb, in. 



DR. EDWIN LEE. 



i THE EFFECT OF CLIMATE ON TCEERCITIOUS DISEASE. • 

'. with Nalieei of th« chief Foceign PUcct of Winlec Rttan. i^mtll 8ro. dolii, S^ 6d. 4 

5 THE WATERING PUCES OF EKGUND, CONSIDERED 

Q villi BefercDW M ibeir Hediial Topognphj'. Founli Edilioiu Footicap Sto. tSeth, 

9 7: 6A 

i THE BATHS OF GERMANY, FRANCE, & SWITZERLAM). 

* Third Edilion. Pou 8to. cloth, a,. 6J, * 

THE BATHS OF RHENISH GERMANY. Post 8vo. doth, 4*. 

HOM(EOPATIIY AND HYDROPATHY IMPARTIALLY Ap- 
preciated. With NoKrt iIliutnliTe of the Inflonice of the Hind orar (be Bo^ 

Foui^ Edition. PiW B>o. cinlii, 3-. 6J. 



DR. ROBERT LEE, F.R.9. 

A TREATISE ON THE SPECULUM; with Three Htmdred Cmw. 

Bn. dotll, it. 6d. 

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS- 

EASES, with ComincDtariei. Fooluap Srn. ctoth, fii. M. 

CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of 

Difficult, PntemiitufBl, Bud CoQiplioitetl Labani, with ConuneDlarie*. S«otid EdiliflO. 
FoolKspSTo.cloth.S'. 

PRACTICAL OBSERVATIONS ON DISEASES OF THE 

UTERUS. With colourwl Pint*!. Two Pom. Imperial 4to., 7.. W. eoth Part. 



MR. U8TON, P.R.8. 

PRACTICAL SURGERY. Fourth Edition. 8*0. cloth, 22*. 



MR. H. V/. LOBB, L.9Jt^ M.R.C.S.E. 

ON SOME OF THE MORE OBSCURE FORMS OF NERVOUS 

AFFECTIONS, THEIR PATHOLOGY AND TREATMENT. With sn 
iDlroductian on the Phyiiology of Digeidon and Aiurailation. and the Qenerntion and 
Distribution nt Nerve Force. Ba«d upon Original MiooKopiaJ Obserrationi, With 
Engnvinga. Svo. cloth, lOi. Grf. 

t-ONDON MEOICAU 800IETY OF OBSERVATION. 

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER 

DEATH. PublUbed by Authorilj. Second Edition. Foolscap Bvo. cloth, 4j. &/. 



M. LUaOL. 

ON SCROFULOUS DISEASES. Translated from the French, with 
Additiona by W. H. Raneis'O, M.D., Phyiician to the SuOutk Oenenl Uoipital. 
8to. cloth, lOi. 6d. 



MR. M'CI-ELLAND, FL.a. F.O.8. 

SKETCH OF THE MEDICAL TOPOGRAPHY. OR CLIMATE 
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DR. QEORQE H. B. MACLEOD. F.R.C.a. (EDIN.) 

NOTES ON THE SURGERY OF THE CRIMEAN WAR; with 

REMARKS on OlINSHOT WOUNDS. Bvo. cloth, lOi. 6d. 



MR. JOSEPH MIACLI8E. F.R.C.S. 

SURGICAL ANATOMY, a Series of Dissections, illustrating the Prin- 

cipo) Region! of the Human Body. 

The Second Edison, complete in XIII. FsKicnJi, imperial fotio. Si. each. Bound id 
clolh, £Z. 12,.; or in raococco, £i. 4». 

ON DISLOCATIONS AND FRACTURES. This Worlt is Uniform 

with the Author** "Surgical Anatomy;" each Fucicolm contuni Four beaalifully 
eiccDled Litbognpbic Dlawingv Complete in Nine Faiciculi, imperial folio, 55. eac^ 
Bonnd in elolh, £3. Vis.; Or in morocco. C2. 17>. 



OR. MAROET, F.R.a. 

ON THE COMPOSITION OF FOOD, AND HOW IT IS 

ADULTERATED ; with Practical DirectionB for its Analyiij. 8ro, cloth, 6i. &/. 

ON CHRONIC ALCOHOLIC INTOXICATION, OR ALCO. 

HOLIC STIMULANTS IN CONNEXION WITH THE NERVOUS 
SYSTEM. Foolicap Bvo. clutb, S>. IM. 



MB. CHCECBILL S PCBLICATIONS. 



OR. MARKHAM. 

DISEASES OF THE HEABT:'^ THEIH PATHOLOGY, DUG- 

NOSIS, AND TREATMENT. S«™d Edition. Po« 8io, cloih, 6* 

SKODA ON ACSCniTATION 'aKB PERCUSSION. p<« i 
doth, e<. 



SIR J. RANALD MARTIN. KC.B, F.R.S. 

THE INFLUENCE OF TROPICAL CLIMATES ON 

PEAN CONSTITUTIONS. OrigiuUj by tbe [stc JiMKR Johssok, M.P., aad onr 
BDtinl J nwriiten ; indiidiDg Pnniai! ObMmlioiu od ifar DiMUU of Eurupeaa UmUdi 
an Uieu Relum bum TropinI Clumtct. ScTUitb Editiini. 8to. ctoth, IGi. 



DR. MAS8V. 

ON THE EXAMINATION OF RECRUITS; intended for the u«e «( 

Tonng Hcdkal (Man on EBloiog ihc Am;, tn. daih. Si. 



AN EXPOSrrORY LEXICON OF THE TERMS, ANC; 

AND MODERN, IN MEDICAL AND GENERAL SCIENCE, tndudiiw ■ c«n- 
plrte MEDICAL AND MEDICO-LEOAL VOCABUL.^RY. ind pi»pntiii|r ll» 
comcl PrnnuDCiatioD, Drrivaiion, DrfinitioD, auil Eiplaiialian of \hi Nuno, * — '"jp— t^ 
Spiimyiiiei, aad PhniHg (in Knirlitli, Lilm, Gnck. Kimch, Mad Gtrvam,) tmplojA ia 
Scium uid caonecled Hllli Mtdidne. Compleie in 10 Pan*, price it. taich. ' 



MR. MAUNDER. F.H.C.B. 

EICORD'S LECTURES ON CHANCRE. Wiu 

S«tiaa of Stridure of Ihs Urelhm. Bvo. rloiii, St, 



Remarks on PeriMMl 



ON THE TREATMENT AND MANAGEMENT OF THE IN- 

SANE; wtlb Cuniidrnitioiu on Public and PiiraK Lunatic Aijlumi. I Umo. doth. 



MR. JOHN L. MILTON, M.R.C.S. 

PRACTICAL OBSERVATIONS ON A NEW" WAT OF 

TREATING GONORKI^I<£A. Wiih ume Rimaiki on tbs Cure oF InTetenle Cta. 



OR. MONRO. 

EEEOEM IS PBITATE LDKATIC ASILHSIS. 8vo. doih. 




OR. NOBLE. 

THE HUMAN MIND IN ITS RELATIONS WITH THE 

BR,\IN AND NKRVOL'S SYSTEM. Poit Bvo. dulb, 4». Crf. 
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MR, NOUR9E, M.R.D.S. 

TABLES FOR STUDENTS. Price One Shilling the Set. 
I. DiiiiiDtii and Oaua of the Animnl Kingaom. 
S. C1bh«i and Ordcn of Iha Vectebrate Sub-kingdom. 

3. C!au«a oflhe Vegetable Kiii){dnin,BccordtDg Id the Nitnral uid ArtificuilSjatomi. 

4. Table nf the ElemcnH, irilh their Chemical Eqnivalenn and Symboli. 



MR. NUNNELEV, F.R.C.S.E. 

ON THE ORGANS OF VISION: theik anatomy and phy- 
siology. With Pintet, Bto, detb, ISf. 

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT 

OF ERYSIPELAS. Bro. cloth, 10s. 6rf. 



OR. ODLINQ. 

A COURSE OF PRACTICAL CHEMISTRY, FOR THE USE 

OF MEDICAL STUDENTS. Amnged with ciprcit reference to the Thr«e Moulht" 
SuiDmer Coiuie. Poit ttvo. elolh, 4>, 6d. 



TRANSACTIONS OF THE ODONTOMGICAL SOCIETY OF 

LONDON. With Platei. VoL I,, B»n. elgth, 8.. tW. 



MR. P A a E T. 

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL 

MUSEUM OF ST, BARTHOLOMEWS HOSPITAL. Vot. 1. Morbid Analoiny, 
Bn. doth, 5>. 
DITTQ. Vol. II. Notmal and CongeniMUy Malformed Strucluret, and LJeU of the 
ModeU, Cut*, DiBwinga, nod Dingiaina. St. 



MR. LANQ3TON PARKER. 

THE MODERN TRE^VTMENT OF SYPHILITIC DISEASES. 

both Primary and Secnndiuy; tompriting the TrHitnienl nf Canititutionnl and Confinned 
Sjphilii, by a lofe and luccessfut Method. Fourth Edition, 8to. cIdiIi, 10>, 



TilE CAUSATION AND PREVENTION OF DISEASE. 

Uvo. doth. Si. 



MR. JAME9 PART, F.R.C.a. 

THE MEDICAL AND SURGICAL POCKET CASE BOOK, 

for the Rcgiatration of important Cawi in Priviite Ptactice, and lo awitt the Student of 
Hoapital Prasticc. Secund Edition. St. 6d. 



DR. THOMAS B. PEAOOCK. M.D. 

ON THE INFLUENZA. OR EPIIIESIIC CATARRILiL FEVER 

OF 1847-8. 8vo. ctolh. 5.. ».f. ^ 



MR. CHURCHILL 8 PUBLICATIONS. 



MR. OLIVER PEMBERTON, M.R.C.8. 

OBSERVATIONS ON THE HISTORY, PATHOLOGY. 

TBEATMBNT OF CANCEROUS DISEASES, Pan I. — Mxujroais. 
oolonnd Plstet. Bo;«l 6ro. cloth, 4l CJ. 



DR. PEREIRA, F.R.8. 

SELECTA E PR^SCRIPTIS: with « Key, «mt«iibg the Pnacripdan 



n Unabbreriated Form, and ■ Literal Tni 



I. Twelftli Gditioo. ^ima. cloth, U. 



MR. PEXTIOREW. F.H.8. 

ON SUPERSTITIONS connMted with the History and PracUca et 

Medicine and Surgny. Std. dolh, "j. 

OR. PIOKFORD. 

HYGIENE ; or, Health ss Depcadiog upon the Conditions of the Alino* 

(phitrE, Food and Driiklu, Molion uid Ren, S1«p and Wakcfulncia, Secfetloni^ 
EicreUoiu, and KMon^Mil, Mental Kraotiani, Clolbiiig, Bathing. &c. VoL L fin. 

elaili, Si. 



MR. PIRRIE, F.R.S.E. 

THE PRINCIPLES AND PKACTICE OF SURGERY. Win, 

numeroui Eoginvingi on Wood. Seooad Edition. Uvo. cloth, 2it. 



PHARMACOP(ErA COLLEGII REGALIS MEDICORUM LON- 

DINENSIS. 8vo. cloth, 9>.; or 24ma.5i. 
Imfuiiatcik. 

Hie liber, cui liiuliu, pHiuiroFdu CoLLsan RmiLis MsDiooKcir LomiHrnma. 
Datumoi JEdibuiColUgiiincomiliucenioriii, NovcmbriiMeniii 11- 1B50, 

JoBARmu AiftTuR Pabib. Prmtm. 



PROFESBORa PLATTNER *. MUSPRATT. 

THE USE OF THE BLOWPIPE IN THE EXAMINATION OF 

MINERALS, ORKS, AND OTHER METALLIC COMBINATIONS. lUiuumial 
b; numemiu Engravings on Wood. Third Edition. 8vo. cloth, lOi. 6d. 

THE PRESCEIBER'S PHAEMACOPffiU ; confining .11 ihe Midi- 

cin« in the London PbannocoptEia, ornuigcd in CIhucb iKCording to their Action, with 
their CompotilioD and Ddks. By a Practicing Pbyaician. Fourth Edition. 32iiiD. 
dotfa, 2>. Sd.; roan lock (for the pocket), 3i. 6d. 



DR. JOHN R0WU80N PRETTV. 

AIDS DURING LABOUR, including the .Xdminiatration of Chloroform, 

the Maoogcmeal of Placeals and Pott-porluni llaeuiDrrhage. Fcap. 8td. clolfa, it. C4. 
MR. LAKE PRICE. 

PHOTOGRAPHIC MANIPULATION: TreMmg of th. Pnoiice of 

■■-- An, and ili varioui appliances to Nature. With Fifty Eagiuyiiigt on Wood, Part 
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DR. PRIESTLEY. J 

LECTURES ON THE DEVELOPMENT OF THE GBATID 

UTERUS. 8tD. cloth, .5., 6J. 



SIR WM. PVM, K.C.H. 

OBSEETATIONS UPON YELLOW TETEE, with . Berie. of 

"A Report Dpon the Diwiuea of the African Conit, by Sir Wm. Bdbhitt and 
Dr. Bhtsor,'' praring it« highly Canlagioua Poweri. Foal 8ja. Si. 



OR. RADCUFFE. 

EPILEPSY, AND OTHER CONYTILSITE AFFECTION j tiieir 

Patbolog; and TreaCncDL Stcoad EdiUon. Po>t Geo. clolli, 7>. Sd. 



MR. RAINEY. 

ON THE MODE OF FORMATION OF SHELLS OF ANIMALS, 

OF BONE, AND OF SEVERAL OTHER STRUCTURES, by a ProteM of 
MoIkdIut Coalctceace, Dcmonncable in ceflain Artificial! j-lbnned Products Fcap, 8vo. 
cloth, 4>. 6d. 



DR. P. H. RAM3BOTHAM. 

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI- 

CINE AND SUHOERY. lllu.tratod with Oac Hundred and Twenty Platci on Steel 
and Wood; (onaiag oae thick buidsuuie volume. Fourth Edition. Sio. clolh, 22>. 
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■I- DR. RAMS BOTH AM. 

PRACTICAL OBSEETATIONS ON MIDWIEERY, with = mm™ 

orCiueL S«oad Edition. 8ia. cloth, 12f. 



DR. DU BOia REYMOND. 

ANIMAL ELECTRICITY; Edited by H. Bence Jones, M. D., F.R.8. 

With Fifty Engrasingi on Wood. Foolscap Bro. doth, (ij. 



DR. REYNOLDS. 

THE DIAGNOSIS OF DISEASES OF THE BRAIN, SPINAL 

CORD, AND THEIR APPENDAGES. Hvo. clolh, B.. 



DR. a. W. RIDHARD80N. 

ON TEE CAUSE OF TEE COAGULATION OF THE BLOOD. 

Being the AaTLBv Coopbr Pkizh Essay for lUJU. With a Practical Appeudii. 
; aro. clolh, Ibt. 

k THE HYGIENIC TREATMENT OF PULMONARY CONSUMP- 

I TION. e«o. cloth, 5(. SJ. 
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MR WILLIAM ROBERTS. 

XS ESSAY ON WASTING PALST; w,, . %i«mati<: Tn.ii« . 



DR. W. M. ROBERTSON. 

THE NATURE AND TREATJIENT OF GOUT. 



A TREATISE ON DIET AKD REGIMES. 

Fourtb Edition. 2 lok pnrt Bvo. doih, 12f. 
OR. nOWE, F.8.A. 

ON ROME OF THE WORE 'IMPORTANT DISEASES 

WOMKN >nd CHILDREN. S«ond Ediiion. Fcmp, 8TD.clDth. 1*.M. 

NERVOUS DISEASES, LIVER AXD STOMACH COM".'" 

PLAINTS, LOW SPIRITS. INDIGESTION, GOUT, ASTHM-4, AND Olif^ 
ORDERS PRODUCED BY TROPICAL CLllUTES. With Coeu SUtMitb 
Edlllon. Fcp. Bto. 2.. Grf. 

on, ROVLE. FJIS, I 

A MANUAL OF MATERIA WEDICA AND THERAPEUTICS. ■ 

Wllb numemii) Eiignivingi on Wood. Third Edilinn. Fap. Bvo. clnlb, 12*. &J. , 



MR. RUMSEY, F.R.C.S. 

ESSAYS ON STATE MEDICINE 8,0. dot!, lo.. 6i 



DR. SALTER, F.R3, 

ON ASTIIMA : iw Pathology, Causes, Conseqaenccs, and TrcotmeDt. 

R>o.dath, lUi. 



A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA- 

NION TO THE MEDICINE CHEST; compHsing Pl«in Diretti«Ei for ibr Emploj. 
■MBt of Heditinn), wilb ihrir Projieniri and Da«>, and Uriel DrKtipliunt of tbe 
Annplomi «nd Trratment of Ditnuo, and o( tbo Diaorden ioeidmUil lo InGuitt and 
CUldtcn, with a SelectioQ of the mo>t eflicacioDi Pmcripcioni. IntMided u ■ Sonne 
■f Ea*j RefEtmc* lor Oeiyfmm, aod for Familif > iMidiDg at ■ Diatanct from Pmfrt- 
ihciai Awalanw. Fiftb Edition. ISmo. cloth, 61. 



OR. 8CHACHT. 

*HK MICROSCOPE, AKD ITS APPLICATION TO VEGETABLE 

\NATOHY AND PHYSIOLOGY. Edilrd bj Frkukrick CLUitEr.M.A. F«p. 
DR- 8EMPLE. 

: its CBiifica, VBritties, and Treatment. With some praciiwd 

IV I'ac of ilia SuihoKDpc aa an aid to Dtognoaia. Pd>i Sid. cloth, ti. 6d. 



MR. CHURCHILL S PDBLTCATIONS. 
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MR. SHAVi', M.R.O.8. 

THE MEDICAL REMEMBRANCER; OR, BOOK OF EMER- 

OENCIES : in vbich are concixil.F pointed out the Immediate Remsdiea to be ndaptcd 
in thr Pint Momeuti of Ihin^r &Dm Polioning, Apopleij, Bum*, and Dthcr 
AccidenU; with the Teits for the Principal PoitoDB, and other OKful lufunnalion. 
Fotinh Edition. Edited, with Addition*, by Jonatban Hvtchinmn, M.R.C.S. 32mu, 
cloth, 2i. 6d. 



DR. 8IB90N, F.R.S. 

MEDICAL ANATOMY, with coloured Plates. Imperial folio. Faaci- 
cnliLtoVI. £t. each. 

DR. E. H. 8IEVEKINO. 

ON EPILEPSY AND EPILEPIIFOIiM SEIZURES; th,lr 

Caniei, pBlhologr, and Trealmi-nt. Puat S'o. <;1uth, 7). ad. 



MR. SINCLAIR AND I 

PRACTICAL MIDWIFERY : ComprisiDg an Account of 13,748 DeU- 

reri», which occurred in the Dublin Lfing-in Hoepitnl, during a period of Soicn Ycus. 
8vo. doth, I5i. 



MR. ALFRED 8MEE. F R 9. 

GENERAL DEBILITY AND DEFECTIVE NUTRITION; their 

Cuuei, ConBequcnceJi, and 'i'renmenu Fcap. ijvo. cloth, 3). Cd. 



OR. SMELUE. 

OBSTETRIC PL,VTES ; being a Selection from the more Important and 

PnicticBl lllnslnitionB cnutained in the Original Work. With Anatomiod and Practical 
UirectiouB. Hfu. cloth, 5i. 



MR. HENRY SMITH, F.R.O.9. 



ON STRICTURE OF THE URETHRA. 8vo. doth, 7,. 6rf. 
HEMORRHOIDS AND PROLAPSUS OF THE RECTUM: 

Their Trenlinent bj- the Ajiplication of Niiric Afid. Second Edition. Fcap, 8to. doth, 3j. 



. TYLER SMITH. 



A MANUAl OF OBSTETEIOS, TnEORETICAl AND PEAC. 

TICAL. lllmtmled with 186 Engrayingi. FcBp. 8vo. cloth, 12j. 6J. 



THE PATHOLOGY AND TREATMENT OF LEUCORRHCEA. 

With Engtavingion Wood. 8vo. cloth, 7t. 



ON CHIX)ROF0RM AND OTHER ANAESTHETICS: their 

ACTION AND ADMINISTRATION. Wiled, with a Memoir of the Author, hj 



3 Bcninmin W. Richardson, M.D. 
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DR. STANHOPE TEMPLEMAN SPEER. 

PATHOLOGICAL CHEMISTRT. IN ITS APPLICAnON TO 

THE PRACTICE OF MEDICINE. TnuiBlated from ihe French of MAL UitKcnU, 
tmd Rodhb. 8to. ctotli, 12i. 



LECTURES ON MATERIA MEDICA, AND nS RELATIONS 

TO THE ANIMAL ECONOMY. Delivered before ihe Bojal College of . 
Sto. doth, 5(. 6d. 



A MEDICAL MANUAL FOR APOTHECAIUKS' HALL AND OIHEB MEDICAL 

BOARDS. Twelftb Edition. 1 2aio. doth, 1 Di. 

A MANDAL FOR THE COLLEGE OF SURGEOSS; intended for the Use 

of Candid&lci for Eiamiaation and PiBcIitioaan. Second Edition. 12iaD. cloth, 10*. 

GREGORY'S CONSPECTCS MEDICIK^ THEORETICiE. The First Patt, con- 
uining the Original Teit, with ui Ordo Vctbvnim, ud Lilenl nuulAtiun. I Sao. 
cloth, 10). 



A TEST-BOOK OF MATERIA-MEDICi AND THERAPEDTICS. I2mo.(aoth,; 



FIRST LINES FOR CHEMISTS AND DRDGGISTS PREPARING FOR 

AMINATION AT THE PHARMACEUTICAL SOCIETY. S«oad 
ISmo. doth, 3l 6ci. 



MR. 8TOWE. M.R.O.S. 

A TOXICOLOGICAL CHART, exhibiting at one view the Symptonu, 

Trailmenl, mid Mode of Delecting the variora Poiuni, Minenl, Vegctalle, and AninmL 

To which are added, concise DirectiaDa for ihs Tmtnien- ' '~ 

Eleventh Edition. On Shee^ 2i.; mounted on Roller, 5: 
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OBSTETRIC APHORISMS FOR THE USE OF STUDENTS 



MR. TAMPUN. F.R.C.a.E. 

LATERAL CURVATURE OF THE SPINE: it* Canses, Nature, a 

Treatment. Bto. doth, 4.. 
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DR. ALFRED 8, TAYLOR, F.R.B. 

A MANUAL OF MEDICAL JURISPEUDENCE. Sisth Edition. 

Fcap. 8vo. doth, 12a. 6rf. 

ON POISONS, in relation to MEDICAL JUBISPRUDENCE AND 

MEDICINE. Sscond Edition. Fcap. 8i<>.«loth, ISi. Sd. 



MR. TEALE. 

ON AMPUTATION BY A LONG AND A SHORT EECTAN- 

QULAH FLAP. With Engravingi on Wood. Bio, doth, 6i. 

DR. THEOPHILUa THOMPSON, F.R.S. 

CLINICAL LECTURES ON PDIMONAEY CONSUMPTION. 

WilhPUle^ 8vo. doth, 7.. 6rf. 

f LETTSOMIAN LECTUEES ON PULMONAET CONSUMPTION; 

i with Rcmiuki od MicroKopical Indicatioiu, and on Cocoa-Dul Oil. Post Syo,, 2i. Sd, 



DR. THOMAS. 

THE MODERN PRACTICE OF PHYSIC; exhibiting the Symp- 

tomi, Cuiui, Morbid Appeanincei, and TVealracnt of the Diicaiei of atl Climatei. 
Ekteath Ii^ditioQ. Reviud by Alsernun Frihi'ton, M.D. 2 vols. Svi^ doth, 28(. 



MR. HENRV THOMPSON, M.B. LOND., F.R.C.8. 

STRICTURE OF THE URETHRA; ita Pathology wd Treatment. 

The Init Jnckionmn Trraliac of the Rojal CoUege of Snrgeoot With PUt«. Secund 
Edition. Hio. doih, ICu. 

TEE FJILARGED PROSTATE: its Pathology and Treatment. With 
ObMTYBtions on the Relation of this Complaint to Stone in the Bladder. With Plua. 
Bto. doth, 7». 6d. 



DR. TILT. 

ON DISEASES OF WOMEN AND OVARIAN INFUM- 

MATION m RELATION TO MORBID MENSTRUATION, STERILITY, 
PELVIC TUMOURS, AND AFFECTIONS OF THE WOMB. Second Edition, 
Svo. clolh, 9i, 

THE CHANGE OF LIFE IN HEALTH AND DISEASE: a 

Practical Trcalije on tho Nerv,iui and other Affeclioni incidental to Women si the Dwluie 
_ of Life. Seoond Edition. Bvo. clolh, 6t. ^ 




CLIKICAL LBCTCEES OS THE PRACTICE OF MEDICISEr- 



Toi. ll^-aWTAIlt PtSUSn op THB CUKAaT OBOJUI^ AXB « 
Vm. III„-01I CEKTADf ACVTZ DIStUSRS. F^-i¥»M.a^fa. 



MR. TOMES. FRA 

A MAKUAL OF DENTAL SUKGERT. Wiifc 208 I 



MIL JOSEPH TovT*eec. FJia, fjlca. 

THE DISEASES OF THE EAB: THEIB XATTRE. DUG- 

KOSU, AND TREATMENT. H^MiliJ wiA imiiihi ta^nrng, m W«b<. 



AN INQUIRY INTO THE CUBABILin OF C0N'SUMPn03f. 
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